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L | The circle -
\

It is the set of points of the plane which are at a constant distance from a fixed point
in the same plane.

» The fixed point is called "the centre of the circle", _
The centre of the circle

» The constant distance is called "the radius length of the circle”.

» The circle 1s usually denoted by its centre » SO we say

the circle M to mean the circle whose centre is the point M

l Partition of the plane by the circle

Any circle divides the plane into three sets of points which are :

n The set of points of the circle.
B The set of points inside the circle.

E) The set of points outside the circle.

For example :

K o \
The drawn circle in the opposite figure divides the plane into : f/\ .

n The set of points of the circle «on thecircle» as: A » B ,C 5 ... . |

{' L]
B The set of points inside the cirele as : D s £ s F 5 ... }J

B The set of points outside the circle as : 2 s K s G 5 ... Ge B

ﬁhe surface of the circleis : the set of points of the circle U the set of points inside it.w

So s the surface of the circle differs from the circle.
For example:

In the opposite figure : .
» AB (N the circle = {C » D} but AB ) the surface of the circle = CD
» M €& the circle but M Ethe surface of the circle. j e
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/l The radius of the circle \

It is a line segment whose endpoints are the centre of the circle and any point on
the circle.

In the opposite figure :
If the points A » B and C belong to the circle M »

then MA s MB and MC are called radii of the circle M

and MA = MB = MC =r (where r is the radius length of the circle).

Notice that : |

n Any circle has an infinite number of radii and all of them are equal in length.

If two radii of two circles are equal in length s then the two circles are congruent

and vice versa.
\ : = e — E

The chord of the circle w

|

It is a line segment whose endpoints are any two points on the circle.

In the opposite figure : o

If A » B and C belong to the circle M » F A

then each of AB s AC and BC

is a chord of the circle M C

_ Notice that : )
EF is not a chord of the circle M because E € the circle M

—— = S — e — = —

The diameter of the circle w

It is a chord passing through the centre of the circle.

In the opposite figure :

e

If Misacircle s ABis achord of it u@x

s ME AB sthen ABis a diameter of the circle M
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Notlce that :

nAny circle has an infinite number of diameters and all of them are equal in length.

The diameter of the circle 1s the longest chord of the circle s and its length=2r

/-l The circumference of the circle and its area \

The circumference of thecircle=27Ur

» The area of the circle = Tt r*

l Symmetry in the circle

* Any straight line passing through the centre of the circle

is an axis of symmetry of it.

* Since the number of these straight lines are infinite »

then the circle has an infinite number of axes of symmetry.

l Important corollaries
Corollary 1;'

The straight line passing through the centre of the circle and the midpoint of any

chord of it is perpendicular to this chord.

In the opposite figure :
If AB is a chord of the circle M
and C is the midpoint of AB 5 then MC .. AB

= !
The straight line passing through the centre of the circle and perpendicular to any
chord of it bisects this chord.

In the opposite figure :
If AB is a chord of the circle M and MC L AB » where C E AB » then
C is the midpoint of AB
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_Corollary & e, :

The perpendicular bisector to any chord of a circle passes through the centre of the circle.

In the opposite figure :
If AB is a chord of the circle M » C is the midpoint of AB

and the straight line L L AB from the point C »
then M & the straight line L

From the previous, we deduce that :

The axis of symmetry of any chord of a circle passes through its centre
s SO this axis is also an axis of symmetry of the circle.

[ A] Essay problems : -

In the opposite figure :

AB is a chord of the circle M »
m (£ D) = 25°

and m (£ MAC) =40°

Prove that :

C is the midpoint of AB (Kafr El-Sheikh 09

In the opposite figure :
AB and BC are two chords'in circle M »
which hasradius length of 5 cm.,

2 W)’ 1 ABintersects'AB at D and inersects the circle M at E ’

X 1s the midpoint of BC »AB =8 cm.> m (£ ABC) = 56° | s

Find : |1/ m (4 DMX) 2 | The length of DE

(El-Menia 19 + EI-Gharbia 17 + Souhag 15) « 124° +2 cm. »
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In the opposite figure :

AB and AC are two chords of the circle M »
m (L BAC) =45° ,

D and E are the midpoints

of AB and AC respectively.

Prove that : A DFM is an isosceles triangle. (New Valley 05)

... In the opposite figure :
M is a circle of radius length 13 cm. »
AB is a chord of length 24 cm. »

C is the midpoint of AB \ /

and MC () circle M = {D}

3

Find : The area of the triangle ADB (El-Dakahlia 13) « 96 cm® »
In the opposite figure : 52 Xh i

Misacircle s AB//CD »

X is the midpoint of AB |

and XM is drawn to cut CD at Y B XA

Prove that : Y is the mjdpﬂiﬂt ﬂfﬁ (El-Menia 18 s Assiut 18 +» Aswan 15 s Alexandria 13)

.1 In the opposite figure :

AB and AC are two chords in circle M

that includes an angle of measure 120° ,

D and E are the two midpoints of AB and AC

respectively » DM and EM are drawn to intersect

the circle at X and Y respectively.

Prove that : The triangle XYM is an equilateral triangle. (Asw

In the opposite figure :

AC = AB » X is the midpoint of AB »
Y is the midpoint of AC »

m (£ MXY) = 30° |
Prove that : The triangle AXY is equilateral. (Assiut 14)
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- In the opposite figure :

Two concentric circles with centre M » ~
AB is a chord of the greater circle & 4 M
and intersects the smaller circle at C s D A

and ME 1 AB
Prove that : AC =BD (El-Gharbia 18 s QP18 s Qenal7 » Réd Sea 12)

— In the opposite figure :
ABC is a triangle drawn inside a circle with centre / f"

M (inscribed triangle) » MD L BC and ME L. AC ( M

Prove that : | \ D

1/ED// AB (Kafr EI-Sheikh 16 s El-Beheira 13)
2 | The perimeter of A CDE = % the perimeter of A ABC

10

. In the opposite figure : |
AB is a chord of circle M » / a"
AC bisects Z BAM and intersects circle M at C A '.,! k? ,-
If D is the midpoint of AB ~—F
Prove that : DM L. CM (El-Beheira 19 s El-Gharbia 17 s Souhag 14)

1

In the opposite figure :
AB is a diameter in circle M
, BANDC = {N}

Prove that : NC > NA

6

LL JF‘-.'5 .Hi”i ,-'er- I'rtk‘. :

12

In the opposite figure :

AB is a diameter of the circle M »
CD is a chordof it s XC L CD
and YD L.CD |
Prove that : AX =BY (Sharkia 09)
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Essay Problems

"MA=MD=r

S A AMD is an 1sosceles triangle.
~m(L DAM) =m (£ ADM) = 25°
Som(£L DAC) = 25° +40° = 65°

s In AADC

m (£ ACD) = 180° - (25° + 65°) = 90°
s DCLAB

“. C 18 the mudpoint of AB

"~ X 1s the midpoint of AB
. MXL1LAB s m(L AXY) =90°
- AB// CD + XY is a transversal
* m (L XYD)=m{ZAXY)
= 90° (alternate angles)
~MYL1CD
. Y is the midpoint of CD

-+ X is the midpoint of CB
- MX L BC

Som(Z DMX)

= 360° - (90° + 90° + 56°)
= ]24° (First req.)

s+ MD L AB

. D is the midpoint of AB

S AD=4cm.
In AADM :
m(ZADM)=90° sAM=r=5cm.

~ MD=Y(AM)* -(AD)* =Y 25-16
=ﬁ= 3cm.

S DE=35~3=2cm. (Second req.)

. D is the midpoint of AB

~MDLAB

-+ E ig'the midpoint of AC~ * .. ME L AC

s mi£L DME) = 360% - (120° + 90° + 90°) = 60°
& il XMY)=m (L DME) = 60° (VO.A)
'~ MX=MY=%

S A XYM is anequilateral tnangle. (Q.E.D)

" X 1s the midpoint of AB
. MX L1AB
SmLAXY) =9 - 30° = 60°
~ABEAC . 3 AB=3AC
S AX =AY » . m (L AXY) =60°
s AAXY 1s an equilateral tnangle. (Q.ED.)

~* D is the midpoint nffﬁ
~MD.LAB
“. m(Z BDM) = 90° similarly m (£ MEA) =90°
s From A AFE : m(Z DFM) = 45°

and from A DFM: m (£ DMF) = 45°
“. A DFM is an isosceles triangle. (QE.D)

In the great circle :

- ME L AB . E 1s the midpoint of AB

~. AE=EB (1)
In the small circle :

- MELCD . E is the midpoint of CD
s CE=ED

Subtracting (2) from (1) : ... AE-CE=EB - ED

s AC=BD (Q.E.D)

~* C 1s the midpoint of AB
~. MD L AB
InAACM : > m(4Z ACM) = 90°
5 (MC)? = (AM)? < (AC)® (Pythagoras' theorem)
& (MCY¥ =(13*-(12)°#25 .. MC=5cm.
L CD=MD-MCz=l13-5=8cm.
s, The areaof AADB = % x 24 x 8 = 96 cm?
) (The req.)

> MD L BC ~. D is the midpoint of BC

-* ME L AC ~. E is the midpoint of AC

~InAABC:

" D and E are the two midpoints of BC and AC
respectively.

~ED// AB (QED 1)
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" D 1s the midpoint of BC
. DC= 4 BC

-+ E is the midpoint of AC
-~ EC= 4+ AC

.1

v D and E are the two midpoints of BC and AC
respectively,
:. DE= 2 AB (3)
Adding (1) +(2) and (3) :
~. The penimeter of A CDE
= L the perimeter of A ABC (QED.2)

?

InAAMC:
SAM=MC=r ~m(LMAC)=m(LACM)
m(L BAC)=m (4L MACQ)

Som (L BAC) =m (£ ACM) and they are
alternate angles

~* D is the midpoint of AB - MDLAB

- AB /I CM ~DMLCM (Q.E.D)
In AMNC : - NC + MC > NM (tnangle inequality)
y > MA=MC=r » NM=AN+ MA

S NC+MC>AN +MA

s NC> AN

Construction :

Draw ME LCDtocutitat E

Proof : ' ME L CD

"« E 1s the midpoint of CD .

sm (4L XCE) =m (£ MED) = 80°

but they are corresponding angles

». XC /I ME similarly ME YD

S XCIUMENYD

ﬁ and t‘Ti are fwo transversals to them
» CE = ED M = MY
'*AM=BM=r & AM-XM=BM-MY
;. AX =BY (Q.ED.)
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Prep [ 3] - Second Term - Geometry - Unit [ 4 ] - The Circle

Lesson [ 2 ] : Positions Of A Point and A Straight Line With Respect To A Circle

Position of a point with respect to a given circle

If M is a circle of radius length r and A is a point in its plane s then :

| @) A is outside the circle M | € AisonthecircleM | ) Ais inside the circle M
A

) @
i |
—— HEMA>»r - IfMA=r
Position of a straight line with respect to a circle

|
|
LY

IfMA<r

AN /T "\ Then /1 \ Thefia® /7 NJ \ Note that
|
l The straight line L
lies outside
MA>r the circle M

* LN the circle M =&
* LN the surface of the circle M =@

4
'
The straight line L is '
a tangent to the
2 circle M at A \
A 1s called
“the point of

tangency”

* LN the circle M = {A}

MA=r * L N the surface of the circle M = {A}

*LNthecircleM={X,Y}
* L N the surface of the circle M = XY

3 The straight line L 1s
a secant to
MA <r the circle M

N

* XY is called the chord of intersection

= il e = o -

The two tangents which are drawn from the two endpoints of a diameter
of a circle are parallel.
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l Two important facts

© The tangent to a circle is perpendicular | @) The straight line which is perpendicular

to the radius drawn from the point to the diameter of a circle at one of its |
of tangency. endpoints is a tangent to the circle.
L4 L4
\ \ h:i B
i b
.€. if the straight line L is a tangent to .e. if ABis'a diameter of the circle M and
the circle M at the point A » the straight line L. .| AB at the point A »
then MA | L then L 1s a tangent to the circle M at the point A |

[ A] Essay problems : -

In the opposite figure :
BCisa tangent at B

ym (£ C) =45°

s D 1s the midpoint of AH
Prove that : DA =DM

In the opposite figure :
AB is a diaméter in the circle M »

AC isa tangent to the circle at A »
2 m (£ DMB) = 100°
Find by proof :

1 m (£ ACB)
2 m(£.CDM) (El-Menia [1) « 50° 5 140° »
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-~ In the opposite figure :

M is a circle with radius length 5 cm.
XY =12 cm. s MY N circle M = {Z}
and ZY = 8 cm.

Prove that : XY is a tangent to the circle M at X

(Matrouh ,|'? 7

12cm,

s South Sinal 16 # Qena [O s El-Beheira 14)

- In the opposite figure :

AB is a tangent to the circle M at A »
MA=8cm. sm(Z ABM) =30° and AC 1 MB
Find : The length of each of AB and AC

(Griza 1Y « Matrouh 18 s New ‘l.',.fsr:"n-'.t' I8+ ElRM Urf]_."r.l'-u’ 14) « HfJ 3cm. s 4’\!-1' CIll. »

In the opposite figure :

M is a circle » XY is a tangent to the circle at X
» MY N the circle M = {Z} »

XY=12cm. s YZ=8 cm.

Find : The radius length of the circle.

12cm.

(El-Menia 13) « 5 cm. »

In the opposite figure :

AB and AC are two tangents to the circle M
» touch it at B 5 C respectively

and m (£ BAM) = 25°

1| Prove that : MA bisects 2 BMC

2 Find : m (£ BMC)

'.’Pf’”‘f Said .r’?j « 130° »
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In the opposite figure : —

AB is a chord of the great circle and touches

the small circle at C s AB = 8 cm. and the

. * B : A
radius length of the great circle = 5 cm. aﬁ_{_./

Find : The radius length of the small circle.

In the opposite figure :

DC touches the circle M at C s AB// MD »
m (£ BAC) =80° ym (£ MDC) = 20°

and AC N MD = {E}
Find : m (L ECM) (Beni Suef 05) « 30° »

AB is a diameter in a circle of area 36 7 em? » BC is.drawn a tangent to the circle at B » if

. Y I, )
m (£ ACB) = 60° » then calculate the area of A ABC (El-Dakahlia 14) « 24y 3 cm# »

10

Prove that : The points A(3 »—1) s B (=4 »6) and C (2 »— 2) are located in circle whose
centre is the point M (— 1 » 2) s then find the circumference of the circle.

(El-Beheira 11) «10 JU length units »

n

1 If CD is a diameter of circle M svhere M (1 51) s D (3 »-2)

Find : The equation of the tangentto M at C (El-Dakahlia 11) « y =§ X + 4— >

12

In the opposite figure : e
AB touches the circle M at B_s CD is a diameter of it Lax /| N\
m (L BAM)=X°and m(£ MDB)=2 X° ~

Find : The value of X.in degrees. (Ismailia 06) « 18° >

13

In the opposite figure :

Two circle$«are concentric at M |

» AB s a'chord in the greater circle and touches -, N

the smaller circle at C » if AB = 14 cm.

Find : The area of the part included between the two circles.  (El-Dakahlia 19) « 49 TU cm? »
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14

In the opposite figure :

M and N are two congruent circles »
AB is a common tangent to them » N | | M
C is the midpoint of AB »

the circle M N MC = {X} > the circle N NC={Y}

Prove that: |1 | AB// MN

2 /A CMN 1s an 1sosceles triangle.

3 XY/ MN (El-Kalyoubia 04)
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[ B] Choose the correct : -

If a straight line L is a tangent to the circle M whose diameter length is 8 cm. s then L

1 1s at a distance of ---------- cm. from its centre. (Souhage 19 + El-Kalyoubia 18)

(a) 3 (b) 4 (c)6 (d) 8

A circle M is of radius length 5 cm. 5 A is a point outside the circle »
2 | then MA equals ... cm. (Gharbia 03
(a) 3 (b) 5 (c) 8 (d) 4

[f the diameter length of a circle is 8 cm. and the straight line L is at distance of 3 cm.

from its centre » then the straight line L is ... (Damietigd6 s El-Menia 14)
3 _ .

(a) a tangent to the circle. (b) a secant to the cicle.

(c) outside the circle. (d) an axis of symmetry of the circle.

If M is a circle its diameter length = 14 cm. s MA = (2 X+ 3) ¢m. where A is a point on
4 | the circle sthen X = -..ceeee. (El-Kalyoubia 17 s El-Sharkia 15)

(a) 5 (b)3 (c)2 (d) 1

(1] AB is a diameter in a circle M » AC and BD are two tangents to the circle »
5 then AC .- BD (Alexandria 13)

(a) intersects (b) 1s perpendicular to

(c) is parallel to (d) is coincident to

.1 A circle is of a circumference 6 JU cm. » and the straight line L is distant from its

centre by 3 cm. s then the straight line L is «-....... (Red Sea 19 s Red Sea 17 » El-Monofia 15)
6 .

(a) a tangent to the circle. (b) a secant.

(¢) outside the circle. (d) a diameter of the circle.

If the area of the circleM is 16 7T cm? sAis a point in its plane where MA = 8 cm.
7 | then A lies -----..... the circle M (Oena 17 » El-Sharkia 09)

(a) inside (b) outside (c) on (d) at the centre of

M is a circle with diameter of length 8 cm. If the straight line L is outside the circle »

g | then the distance between the centre of the circle and the straight line L —_

(@) 450  (b)[0,4] (©) ]0 s 4] (d) [0 58] (Kafr El-Sheikh 14)

Page [6] -Prep[ 3] - Second Term - Geometry - Unit[4 ] - Lesson [ 2 ] - Mr. Ma. Esmaiel |




.1
Page [ 7 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 |J

A circle with diameter length (2 X + 5) cm. » the straight line L is at a distance (X + 2) cm.
from its centre » then the straight line L is -......... (Port Said 1
(a) a secant to the circle at the two points.

(b) outside the circle.

(c) a tangent to the circle.

(d) an axis of symmetry of the circle.

10

AB is a tangent to the circle M

sm (£ B)=30° yAM =6 cm.

sthen MB = ......... cm. (Red Seg 18)

(a) 3 (b) 6 (c) 9 (d) 12 30
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Essay Problems

> BC is a tangent to the circle M at B
S BC LMB

InAABC:m (£ A)=180° - (45° + 90°) = 45°
» =’ D Is the midpoint of AH S MD L AH
InAADM

m(Z DMA) = 180° - (45° + 90°) = 45°
“m(LZ DAM)=m(Z DMA)

S DA=DM

(Q.ED.)

'+ XY 1S a tangent to the circle at X

- MX 1LXY Sm(Z MXY)=90°
~ In AMXY : (MYY 2(MX)” + (XY)°

5 (MZ +8)% = (MX)°+ 144

v o MZ=MX=r /" (r+8f=r"% 144
A+ 16r+68=F + 144 [ - 16r=80

= ?—E =5 cm. (The req.)

In AMDB :

“MD=MB=r

*. m(Z MBD) =m (£ MDB) = 31007 _ 4
y+» AC is a tangent to the circle M at A

s MA LAC

InAABC:

m(Z C)= 180° - (90° + 40°) = 50° (First req.)
sm(ZLZ CDM) = I180° - 40° = 140° (Second reqy)

| From A ABM : m (£ AMB) = 180°

*MZ=r=5cm. s MY = 18em
s (MY)Y =169 s (MX)* =25

y(XY) = 144
~(MX)? + (XY)? = (MY)?
Som(L MXY)=90°

e XY LMX

s. XY is a tangent to the ¢ircle M at X 4{Q.ED.)

.+ ABisa tangent t0 thecircle M at B
#MB1 AB *. m(Z ABM) = 90°

| +°-/AC is atangent to the circle M at C

BMC L AC - m(Z ACM) = 90°

| .. In AA ABM s ACM which are right-angled

MB=MC=r

AM is a gommon hypotenuse
AABM = AACM
s.m(LZL AMB)=m (£ AMC)

". MA bisects £ BMC (First req.)

(90° + 25°)
= H5"

m(LBMC)=2x65"=130° (Second req.)

- ABis a tangent to the circle M at A
;. m(£L MAB) =900°

MA
s tan (2 el
an(Z B) AR

8
~otan 30° = ——
AB

A AB=8Y3cm.

~ AB

In A ABC which 1s right-angled at C
+ m(Z ABCY= 302
+AC=YaB=1 x8Y3

=4V 3cm. (Second req.)

In the small circle :

-—

* AB is a tangent atc

~MCLAB
- MC L AB
", C is the midpoint of AB .. AC=4cm.
‘> AM=5cm.
. In A ACM which is rnight-angled at C

MC =Y (AM)* -(AC)* =Y 25-16 =3 cm. (The req.)

In the great circle :

- DCisa tangent to the circle M at C

. MC L DC . m (£ MCD) = 90°

“ In ADMC : m(Z DMC) = 180° - (90° + 20°) = 0°
» .- AB// MD s AE is a transversal to them

S m(4L MEC)=m (4 BAE) = 80°

(corresponding angles)

s In AMEC :
m (£ ECM) = 180° - (70° + 80°) = 30° (The req.)
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‘> The areaof the circle =36 T
P =367

= 36

. r=6cm. -* AB touches the small circle at C

~AB=12¢cm. ~ MC_L AB
s+ BCisa tangent to the circle M at B » * AB s a chord of the

- BC LAB great circle s MC | AB

InAABC :tan (£ C) = ‘;—E— " tan 60° = . C1s the midpoint of AB
. _ 18
=12 =4ﬁum. ~AC=5=T7cm;

7 3

*. The area of A ABC &Ah{[ 15 ngh: angled ;:l C

= 3 v J . s (AC)Y = (MA) - (MO

= 3 ABxBC= 4 x 12x473 AL i

- s (s (MA) - (MO)”

- (MAY= (MC)* =49
.« MA =.v[_1 —3P+(2+1) szﬁg Tl'u. area of the ncluded part bcnrl-rm:n the two
circles = the area of the greater circle - the area
of the smaller cirelé = T (MA)* — 7T (MC)°
= [(MA) -MC)’] =49 tecm®  (The req.)

=249 3 cm? (The req.)

= 3 length units
yMB=Y(-1+4) +(2-6F =Y9+16 =125

= 3 length units
» MC =‘J{—I -2F +(2+2) =’v’9 + 16 :125 .- ABis a tangent to the circle M at B

= 5 length units ~(MBW AB s m(Z ABM) =90°
** MB=MD (lengths of two radii)
Sm(LMBD)=m(£L MDB)=2 X"
InAABD m(ZA)+m(LABD)+m (L D)= 180"
SX0 490 +2X°+2 X% = 180°

S MA=MB=MC
. The points A » B and C lie on the circle M (Q.E.Dd)|

s its circumference = 10 T length units. (Q.ED2)

ﬁ_ﬁ 1s a diameter in the circle M
-. M is the midpoint of CD

= 2
LetC(Xsy) .~ (1-1)=(22,7)

B

S 3 X =9° S X= |8 (The req.)

S X4+392 FXYX=-]

LY = Ly=4

-

i+l

.. The slope of the perpendicular straight line

i— o |
to CD = %

s *.* the tangent to the circle M at C is
perpendicular to CD

. - 2% 4 6
s *.* the slope of CD.=- R

. The slope of the tangent to the circle at C =

. . ol o 1
*. The equation of the langent is : y = T X+c

» ~.* the tangent passes through the poit C (= 1 »4)
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Construction : We draw MA and qﬁ 8 A

Proof : - AB is atangent to the circle M at A

~MALAB

=

A
similarly NB L AB |
M

. MA // BN : 10D

s - MA = NB (two radn of two congruent circles)

. AMNB is a parallelogram

' AB// MN (QED. 1)
In AA AMC +» BNC :

fAC=BC (given)

MA = BN (given)

m (£ MAC) =m (£ NBC) =%° (proved)
. AAMC = A BNC s MC =NC (1)
. ACMN is an isosceles tnangle (Q.E.D.2)
: MX =NY

', Subtracting (2) from (1) :

', MC -MX = NC - NY S CA=CY
*. From the isosceles triangle XCY

. m (£ CXY) = I180° ~mi(L 1)

|

and from the isosceles tnangle MNC

S m(LCMN)=

ISO®" —=m(Z 1)
& |

(4) |

From(3)and (4) : m (£ CXY)=m (4L CMN)
and they are corresponding angles

~ XY I/ MN (QED. 3)
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Then the two circles are : Distant 'hen the .i wo.circles are :
Touching externally
Notice that
» The circle M () the circle N = {A}

» The surface of circle M [) the surface
of circle N = { A}

Notice that .
« The circle M ) the circle N = &

» The surface of circle M (') the surface
of circle N=O

ifr, -r,<MN<r, +r,

If MN=r -,

-
—
o b ..\.
o

L

i %
f )

) ]

i !

v

#

I'hen the two circles are
Intersecting

Notice that :

Then the two circles are :
Touching internally

Notice that :

» The circle M () the circle N = {A ’ B}

« The surface of circle M [} the surface of
circle N = the surface of the shaded part.

« The circle M () the circle N = {A}

« The surface of circle M (') the surface
of circle N = the surface of circle N

If MN < rg—r,

Ko I\
f 1 \
| )
\ I
~\\"-._ _..r"-r.lr
Then the two cieeles are :

One inside the other
(the circle N 1s inside the circle M)

If MN = zero

Then the two circles are :

Concentric

| Nutic_e i_n the two cases that :

« The circle M [ the circle N = @

« The surface of circle M () the surface of circle N = the surface of circle N
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; = - | » The length of MN

Touching
internally

Touching
externally

One inside
the other

Concentric

Intersecting Distant

t¢ Remarks |
From the previous summary , we notice that :

@ If M and N are two distant circles » then : MN € | I, 4TI, oo
@ If M and N are two intersecting circles » then : MN E] =1, s + fz[

©® If M and N (one of them is inside the other)  then : MN € | 0 3¢ -rz[

s s e, e e — F— e e | —— —— L T —— - - e — S — — — _’J

e Y

Corollary 1
The line of centres of two touching circles passes through the point of tangency and
is perpendicular to the common tangent at this point.

In the two opposite figures :

[ L
If the two circles
M and N are touching ~ e Vg
at A (the point of tangency) » '

the straight line L is a common tangent to them at A
, then A € MN and MN L the straight line L

Corollary @3

The line of centres of two intersecting circles is perpendicular to the common chord
and bisects it.

In the opposite figure :

If M and N are two circles intersecting at Aand B » ‘
then MN L AB » MN bisects AB i.e. AC=BC

This mean that MN is the axis of symmetry of AB B
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[ A] Essay problems : -

In the opposite figure : B

M and N are two circles touching at A »

1 || the distance between their centres MN = 12 cm. N

If NB = 7 cm. |

Find : The length of MA (Kafe ElsSheikh 06) « 5 ¢cm. »

-] In the opposite figure : €

M and N are two circles with radii lengths of 10 em. and 6 cm.
respectively and they are touching internally at A » ¥ |

AB is a common tangent for both. 1 \
If the area of A BMN = 24 cm?

Find : The 1ﬂﬂgth of AB (El-Kalyoubia 18 s Luxor 16 » Port Said 14) « 12 cm. »

L] In the opposite figure :

M and N are two intersecting eircles at Aand B » D~ |
3 | CEBA ,D Ethe ciréle N » o > (1) "
m (£ MND) = 125° and m (£ BCD) = 55° g

Prove that : CD is a tangent to circle N at D (Red Sea 19 » Kafr El-Sheikh 17 » Souhag 15)

In the opposite figure :

M and N are two intersecting circles at A and B

C is the midpoint of XY s m (£ D) = 40°,

FZ is a tangent to'the circle N at F where MN (| FZ = {F}
1 Find : m (£ CME) « 140° »
2| Prove that : FZ // AB (El-Fayoum 1)

Page[3]-Prep[3]-Second Term - Geometry-Unit[4 ] - Lesson [ 3 ] - Mr. Ma. Esmaiel |




.1
Page [ 4 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 L

In the opposite figure :
Two congruent circles M and N are intersecting at A and B

[f MA=10cm. sAB =12 cm.

Find by proof : The length of MN (El-Menia 17) « 16 cm. »

=4 M and N are two intersecting circles at Aand B s MA =12 ¢m yNA =9 ¢m. and

MN = 15 cm.
Find : The length of AB (Port Satd 11) « 144 cm. »

In the opposite figure :
M and N are two intersecting circles at A and B | ’ ‘
where C 1s a point on the circle M » : .
D is a point on the circle N ,C EMN ,DEMN ~

]

Prove that : m (£ CAD) =m (£ CBD) (El-Sharkia 15)

IfM (3 s5)and N (-3 »—7) are the two centres of two circles whose radii lengths are
4‘\/? length units and 21/_5_ length units respectively sA(—1 5—3)

Prove that : The two circles are touching at A showing the kind of tangency. (Helwan 09)
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M and N are two circles touching internally » their radii lengths are 3 cm.
1 and 5cm.sthen MN = .......... cm. (Beni Suef 17 s El-Gharbia 15)
(a) 8 (b) 6 (c) 4 (d) 2
M and N are two circles touching externally » if their radii lengths are 4 cmi and 2 cm.
2 | sthen MN = .......... cm. (Cairo 15)
(a) zero (b) 2 (c) 6 (d) 7
M and N are two circles of radii lengths are 9 cm. and'4 cm. respectively s MN =5 cm. »
then the two circles are --........ (El-Dakahlia 17 » El-Gharbia 14)
3 (a) touching externally. (b) touching internally.
(c) intersecting. (d) distant.
M and N are two circles » their radii lengths are 8 cm. and 3 cm. »if MN =11 cm. »
then the two circles M and N are ...« (El-Menia 13)
. (a) distant. (b) concentric.
(c) intersecting. (d) touching externally.
M and N are two circlés » their radii lengths are 4 cm. and 3 cm. If MN =9 cm. » then
the two circles are -« (Port Said 09)
’ (a) distant. (b) intersecting.
(c) touching. (d) one is inside the other.
If the radii lengths of the two circles M and N are 6 cm. » 3 cm. »if MN =2 cm.
e |° then the two circlesM » N are --........ (El-Dakahlia 18)
(a) intersecting. (b) one is inside the other.
(c) touching externally. (d) distant.
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If the radius length of the circle M = 3 cm. and the radius length of the circle N =5 cm.

. MN = 6 cm. » then the two circles M and N are .- (El-Gharbia 08)
(a) distant. (b) one is inside the other.
(c) intersecting. (d) touching externally.
L4 M and N are two intersecting circles their radii lengths are 3 cm, and 5 cm,
g8 | respectively sthen MN &--.-...... (Alexandriad6 s Cairo'16 Suez 11)
(a) |0 »2| (b) |2 58] (c) |8 s 00| (d) |2 5 00|
Two circles M and N with radii lengths 8 cm. and 5 cm. respectively » are touching
9 | when MNE& ..o (El-Dakahlia 16)
(a) ]13 53] (b) |3 5 13| () R=[3513] ~=(d) {133}
M and N are two intersecting circles at A and B » then the axis of symmetry of AB
10 || 18 «ovvveens (El-Monofia 04)
(a) MN (b) NM (c) MN (d) MN
If the radius length of the circle M = the radius length of the circle N = MN 5 then the
54 two circles are .-« (Alexandria 05)
(a) one 1s inside the other:. (b) touching externally.
(c) distant. (d) intersecting.
If the two circles M and N are touching internally , the radius length of one of them 1s 3 cm.
12 | and MN = 8 em. s then the radius length of the other circle = -..-...... cm. (Giza 17)
(a) 12 (b) 11 (c)6 (d)5
M and N are two touching circles where MN = 6 cm. » the radius length of the greater
13 | circle is 10 cm., s then the radius length of the smaller circle = .......... cm. (El-Sharkia 05)
(a) 16 (b) 12 (c) 8 (d) 4
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M » N and L are three circles touching externally two-by-twos their radii lengths are 5 cm.»

14 | 6 cm. and 4 cm., then the perimeter of the triangle MNL = .......... cm. (El-Monofia 11)

(a) 15 (b) 30 (c)4 (d) 60

If the two circles M and N are touching externally » the radius length of the circle M

is 4 cm. s if MN = 7 cm. s then the circumference of the circle N is ... cm.
19 (El-Monefia 16
(a) 4 TU (b) 6 T (c) 77T (d) 7T
A circle M of radius length 4 cm. touches a circle N internally s MN =7 cm. » then the
16 || circumference of the circle M : the circumference of the circle N = «........ (El-Dakahlia 09)

(a)4:7 (b)3:4 (c)4:3 (d)4:11
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n Essay Problems

' MIN =MA + NA
* NA=NB =7 cm. (lengths of two radii)

L 12=MA+7 .. MA=5cm. (The req.)

| - AM=AN=r

+ AC L MN
*. C is the midpoint of MN

"MN=2MC=2x8=16cm. (The req.)

*.* The two circles are touching internally at A
SMN=10-6=4cm. s MN L AB

. The area of A BMN = -.I,— x MN x AB

x4xAB .. AB=12cm.

.24 = (The req.)

p ¢
3

-

‘= MN is the line of centres s AB is the common
chord

~. AB L MN

"~ The sum of the measures of the interior angles of
the quadrilateral CDNE = 360°

. m(4L AEN) = 90°

S, m (£ CDN) = 360° - (55° + 125° + 90°) = 90°
. NDLCD

S CDisatangenttothecircle Nat D

+ MN is the line ofigentres »
AB is the common chord of
the two curcles

- MN LAB ;AC=CB

In AAMN: (AN)* = 81

» (AMP.= 144 5 (MN)2= 225
MNP = (AM)? + (AN

| .~ AAMN is right-angled at A » - AC L MN

, _ AM®AN _ 12x9 _
JAC= MN S 1S

| . AB=2AC=144cm.

7.2 cm.

(The req.)

(Q.ED.) |

mifie———

> NM is the line of centres s AB is the common
chord
~ MN LAB
.+ C 1s the midpoint of XY
~ MC L XY
In the quadrilateral DCME
m (£ CME) = 360° — (90° + 90% + 40°) = 140°

s m (@E@AEM) = 90°

& (£ MCX) =90°

(First req.)
s FZisa tangent 1O the circle N atk
. NF 1L FZ s m(L&NFZ) = 9%0°
Som(L MEAY= miZL NFZ)
and they are corresponding angles

~. FZ !l AB (Second req.)

** MN is the line of centres

+ AB is the comnon chord

| .. MN is the axis of symmetry of AB
| ~.CA=CB

S InAABC:m (L CAB)=m (£ CBA) (1)
» . DA=DB

S In AABD : m (£ DAB)=m (£ DBA) (2)
By adding (1) +(2) :

~.m(L CAD)=m (£ CBD) (Q.E.D.)

.+ MN is the line of cefiti®s » AB is the
common chord of the two circles
. MN L AB » C is the midpoint of AB

A(':% x [2:=6cm.

. MC=Y(AMY —(AC) =Y 100-36 =8 cm.
In A AMN -

MA=V(3 +1F +(5+3) =Vlﬁ+h4
=47 O length unit

S« AE&the circle M

o NA=Y=3+ 1P+ (=743 =4 +16

=2 ﬁ length units
". Akcthe circle N

2w MN=Y(3+3P +(5+7P =136 +144

=Y 180 = 65 length units
~. MN = MA + NA

. The two circles are touching externally. (Q.E.D.)
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Choose ; i D
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Prep [ 3] - Second Term - Geometry - Unit [ 4 ] - The Circle

Lesson [ 4 ] : Identifying The Circle

The circle is identified if we know :
n Its centre. B its radius length.

In the followings we will study the possibility of identifying (drawing) the circle under
certain conditions.

m Drawing a circle passing through a given point

We can draw an infinite number of circles passing through a given point.

Drawing a circle passing through two given points

There is an infinite number of circles that can be drawn to pass through the two
points A and B and all their centres lie on the axis of symmetry of AB

L
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¢t Remarks

« If AB is a line segment and the required is drawing a circle passing through
the two points A and B s then :

Oif r> % AB s then we can draw two circles (as shown 1n the previous example).

OIf r= % AB |, then we can draw one and only one circle (it is the smallest circle)
passing through the two points A and B » hence AB is a diameter of it and its centre
is the midpoint of AB

OIf r< —5- AB \ » then it is impossible to draw any circle.

i

* Any two circles do not intersect at more than two points. 34

Third | Drawing a circle passing through three given points

If A » B and C are three points in the plane and the required is drawing a circle
passing through the three points A s B and C :

Then we must distinguish between two gases’: L

)
B0 If the points A s B and C are collinear as in figure (1) L'i
» then the two straight lines L, and L, are parallel not h. . h.
intersecting. C o
In this case » it is impossible to draw a circle passing ! '

through the three points A s B.and C Fig (1)

1.e.
It is impossible to draw a circle passing through three collinear points.

¥ If the points A s B and C are not collinear as in figure (2) »

then L, and L, intersect at one point as M » then M is A
the centre of the required circle which passes through the }
three points A s B and C , then the radius length I

of this circle = MA = MB = MC
l.e. Fig (2)

For any three non-collinear points , there is a unique
circle can be drawn to pass through them.
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| Notice that : |

There 1s a umque circle passing through three points as A s B and C which are not collinear

and the centre of this circle is the point of intersection of any two axes of symmetry of the

axes of the line segments AB s BC and AC

— e —— ——

The circle which passes through the vertices of a triangle is called the circumcircle
of this triangle.

* The triangle whose vertices lie on a circle is called

the inscribed triangle of this circle.

In the opposite figure :

M 1is the circumcircle of A ABC

or A ABC is the inscribed triangle of the circle M

Corollary 24 2N

The perpendicular bisectors of the sides of a triangle intersect at a point which is
the centre of the circumcircle of the triangle.

In the opposite figure :
If the straight lines L, » L, and L,

are the axes of AB » BC and CA respectively

andL, NL, NL,={M}"
then the point M is the centre of the circumcircle of A ABC L,
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t¢ Remark |
The position of the centre of the circumcircle of the triangle as M differs |

according to the type of the triangle as shown in the following table :

f:l'hc acute_-angled triangle?i I' The rig_ht-;\nglcd trianglﬁ : The a_btus;?ahg_led triaﬁ-gh.; |

A R A | % A

M is inside . M is the midpoint. p! . M'is outside |
the triangle ~ of the hypotenuse . the triangle

- . . _ . A

* A special case :
The centre of the circumcircle of the equilateral triangle is :

- The point of intersection of its sides axes.

- The point of intersection of its altitudes.

- The point of intersection of its medians.

- The point of intersection of the bisectors of its interior angles.

t¢ Remark |

We can draw a circle passing through the vertices of (the rectangle s the square or

the 1sosceles trapezium) while we cannot draw a circle passing through the vertices

of (the parallelogram » the rhombus or the trapezium which is not isosceles). D

———— - - - e e - ——— — = _—
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[ A] Essay problems : -

If A& L » draw the circle M passing through A and its radius length = 3 cm. if :
1 | [1] M &the straight line L » how many circles can be drawn ?

(2] M€ the straight line L » how many circles can be drawn ? (Assiut 11)

A and B are two points where AB = 6 cm. Draw a circle of radius length 5.em. and passes
through the two points A and B

2 | Find:

[ 1] The number of circles can be drawn.

(2] The distance of the centre of the circle from AB by proof. (Damietta 17) « 4 cm. »

AB is a line segment of length 6 cm. Draw the circle that passes through the two points

A and B and its radius length is the smallest length. (Luxor 05)

Using the geometric tools and draw AB with length 6 cm. s then draw AC
4 | where m (£ CAB) =60° , draw the circle that passes through the points A » B and its centre
lies on AC and calculate the length.of its radius (Don't remove the arcs). (El-Dakahlia 17) « 6 cm. »

Draw a circle with radius length of 3 ¢ém. and touches to the straight line L
What is the number of possible solutions ? (Giza 06)

L.l Draw the right-angled triangle ABC at B where AB =4 ¢cm. and BC = 3 c¢m.» then draw
6 | the circumcircle of this triangle. Where does the centre of the circle lie with respect to the
sides of this triangle ? (Damietta 18)

Using geometrical instruments s draw the isosceles triangle ABC in which
7 || m (£ ABC)=120° s BC =4 cm. Determine the centre of the circumcircle of it
and find its radius length. (El-Dakahlia 11) « 4 cm. »

Draw A ABC in which : AB=5cm. s BC=4 cm. s and CA =3 cm. What is the type of
the triangle with respect to the measures of its angles ? then draw a circle whose centre 1s
the point A and touches BC » another circle whose centre is B and touches AC and

a third circle whose centre is C and touches AB Beni Suef 06
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[fA(2 50)and B (-2 5 3) sdraw a circle M of radius length 4 length units and passes
through the two points A and B
How many solutions are there for this problem ? Nor

Page [6]-Prep[ 3] -Second Term - Geometry-Unit[4 ] - Lesson [ 4 ] - Mr. Ma. Esmaiel |




.1
Page [ 7 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 L

It is possible to draw -----..... passing through a given point.
1 | (a) one circle (b) two circles
(c) three circles (d) an infinite number of circles

The number of circles which passes through two given points is ...
2 | (a)l (b) 2

(c)3 (d) an infinite number.

The number of circles passing through three collinear points is ..

3

(a) zero (b) one (c) three (d) an infinite number.
P The number of circles passing through three non-collinear points is -

(a) 1 (b) zero (€) 2 (d)3

We can 1dentify the circle if we are given --------.. El-Sha
5 | (a) three collinear points. (b) two points.

(c) three non-collinear points. (d) one point.

The centres of the circles passing through the two points A and B lie on -.........
6 p _ =

(a) the axis of symmetry of AB (b) AB

(c) the perpendicular to AB (d) the midpoint of AB

The centre of the circumcircle of a triangle is the point of intersection of --........

(El-Favoum 1Y « Kafr Ei-Sheikh 17 + ",-_"" nail/

7

(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles.

(c) its altitudes. (d) the symmetry axes of its sides.
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If A ABC is right-angled at B » then the centre of its circumcircle 18 ... (Ismailia 03
8 | (a) the midpoint of AB (b) the midpoint of AC
(c) the midpoint of BC (d) outside the triangle.
It is (impossible) to draw a circle passing through the vertices of --+--«..
9 (Beni Suef 17 » El-Dakititia"13 s El&Sharkia]2
(a) arectangle. (b) a triangle. (c) a square. (d) a rhombus,
[t is possible to draw a circle passing through the vertices of .+-.-.-..
10 Li-Sharkia 19 s Sonhae 16 s{greeal 7 + Bent Suef 1€
(a) arhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram.
If AB is a line segment of length 4 cm. » then the radius length of the smallest circle
11 | which passes through the two points Aand B = . cm. (El-Monofia 16
(a) 2 (b) 3 (c)4 (d) 5
If AB = 6 cm. » then the area of the smallest circle which passes through the two points
12 | Aand B= -l cm’ (El-Sharkia 15
(a) 37T (b) 6 7T (¢) 8 7T (d)9T
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n Essay Problems

"1 | When M €L we can draw two circles

‘2| When M & L we can draw an infinite number
of circles

[ 1| We can draw two circles
2|InAAM,D
- M,DLAB "
= D is the midpoint of AB
+AD=L1AB= % x6=3cm.
- m (£ ADM,) = 90°

~ M,D =Y(AM,)’ -(AD)’

=Y25-9=4cm.

3 ** The radius length is the smallest
H

r=3cm.

£

InAADM : - AD 1 MD
s D is the midpoint of AB
» AD= 1 AB=" x6=3cm

il

s m(L ADM) = %"
sm (L A) =60°

S m(Z AMD) = 180° - (90° + 60°) = 30°
SAM=2AD=2x3=6cm.

(The req.)

There are an infinite number of circles whose centres
5 | lie on a straight line parallel to the straight

line L at adistance 3 cm. from it.

(The req.)

The centre of the cirele lies at the midpoint of the
hypotenuse AC

In AABC:

‘TAB=BC

. AABC is an isosceles tnangle
- BM 1 AC

. BM bisects £ ABC
~MB=MC=r

Som(Z MBC) = 60°

. A MBC is an equilateral tniangle

“"MB=MC=BC=r=4cm. (The req.)

The type of this tnangle according to the measures of

its angle is nght-angled triangle at C

AB =Y(2+2) +(0-3)

= 5 length units
. There are two solutions
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Prep [ 3] - Second Term - Geometry - Unit [ 4 ] - The Circle

Lesson [ 5] : The Relation Between The Chords Of A Circle With Its Center

Fig. (1) Fig.(2) Fig. (3)

Using the ruler s you can check by yourself the truth of the following information :

\B >CD AB < CD AB =CD
sy MX < MY | , MX > MY | y MX = MY

l The relation between the chords of a circle and its centre :

If chords of a circle are equal in length, then they are equidistant from the centre.

Given ‘ AB=CD , ﬁiﬁandmLC_D
RT.P. | MX = MY

Construction | Draw MA and MC

Proof | *~-MX L AB

.. X is the midpoint of AB

L o A3 l
" AX = 5 AB
- MY 4CD ~. Y is the midpoint of CD
. A» S
+. CY= 5 CD
*‘AB =CD (given) .. AX=CY
5 AX = CY (by proof)

- AAAXM and CYM s both have { MA=MC =r
m(Z AXM)= m (£ CYM) =90°

| . AAXM =A CYM » then we get : MX = MY (Q.E.D.) [
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Corollary

In congruent circles, chords which are equal in length are equidistant from the centres.

In the opposite figure :

AB=CD sMX 1 ABand NY 1L CD » s
then MX = NY C B

PR Converse of the theorem o - Ny O s

In the same circle (or in congruent circles) »

If M and N are two congruent circles » }
J

chords which are equidistant from the centre (s) are equal in length,

.. In the opposite figure :

B

If AB and CD are two chords of the circle M »

MX 1AB MY LCDand MX = MY sthen &3 =CDb

B

Also in the opposite figure :

[f M and N are two congruent circles » AB is a chord of

circle M and CD is a chord of ¢ircle N

| sMX L1 AB,NY .l CDand

MX =NY sthen AB =GD
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[ A] Essay problems : -

In the opposite figure :

The triangle ABC is an inscribed triangle inside a circle M »
1 | m@B) =m0,
X is the midpoint of AB » MY L. AC : :

Prove that : MX =MY (Giza 19 + EEBekeira 19 » Ma

In the opposite figure :
M is acirclesm (£ A) = 60°
» X 18 the midpoint of AC

s Y is the midpoint of BC
. FX — EY v

Prove that : A ABC is an equilateral triangle (El-Sharkia 18

In the opposite figure :
AB and AC are two chords equal'in length in the circle M
» X 1s the midpoint of AB ,
Y is the midpoint of AC and'm (£ CAB) = 70°
(1] Calculate : m (£ DME) « 110°»
(2] Prove that : XD =YE (New Valley 19 s Port said 18 » Matrouh 18 s Cairo 17)

. In the opposite figure :

AB and AC are two chords equal in length in the circle M l“

§ » X 1s the midpoint of AB., '.‘-— '
MX intersects the circle at D » MY L AC

intersects 1t at Y and intersects the circle at E

Prove that : (1| XD =YE 2)m (LYXB)=m (£ XYC)  (Assiut 18 s El-Gharbia 13)

AB and AC are two chords equal in length in the circle M » X and Y are the midpoints of
AB and AC respectively s m (£ MXY) = 30°
Prove that : 1| A MXY is an isosceles triangle.

2] A AXY is an equilateral triangle. (New Valley 16)
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In the opposite figure :

M and N are two circles intersecting at A and B

s MX _L AC and intersects AC at X and intersects
the circle M at Y » MN to intersects AB at D and
intersects the circle M at E» if AC = AB

Prove that : XY = DE (EPRalypubia 18)

AB and AC are two chords in the circle M s MX L AB 5 is the midpoint of AC »
m (£ ABC) =75° s MX = MY

1 Find : m (£ BAC) « 30° »
2 | Prove that : The perimeter of A AXY = % the perimeter of A ABC

'Jll'u.'r"' = f |'I W FEE LRI I'I i I'..'-' VElnelric _|' {11

In the opposite figure :

Two concentric circles at M » AB is a chord ‘
in the greater circle and cuts the smaller eircle {“
at C and D » AZ is a chord in the greater circle - ‘

and cuts the smaller circle at X and Y If m (£ ABZ) =m (4 AZB)
Prove that : CD = XY El-Kalyoubia 17 » Souhag 13)

In the opposite figure :

AB and CD are two chords of the circle M »

MX _L AB and intersects the circle at F

MY L CD and intersects the circle at E

FX=EY

Prove that :

1 AB=CD 2|AF=CE El-Gharbia 16 > Kafr 1
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In the opposite figure :

AB and AC are two chords of the circle M » equal in length

X and Y are their midpoints respectively.

If m (£ XMY) = 120° » YZ bisects Z AYX

Prove that : T’i /l m

rCairo 08)

11

! In the opposite figure :

The circle M ) the circle N= {A ,B} , AB( MN = {C} ,

DEMN >MX L ADand MY L BD
Prove that : MX = MY

(El-Kalvoubia 19 s El-Sharkia 11)

12

. In the opposite figure :

The concentric circles of radii 4 cm. » 2 cm.
A ABC is drawn such that its vertices lie

on the greater circle and its sides touch

the smallercircleat X s Y s Z

Prove that :

A ABC 1s an equilateral triangle and find its area.

13

In the opposite figure :

M s N are two intersecting circles at B » C

5AEW

Prove that : BD = CE (El-Dakahlia 17)

14

In the opposite figure :

AB is a diameter of the circle M » AC and BD are two chords in it )

MX =MY.,MX_l AC,MY _L DB
Prove that :

1] A HAB is isosceles triangle.

2)HC = HD

(Bent Suef 12)
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In the opposite figure :
A ABC is inscribed in the circle M »
m (£ BAC) = 60° s X is the midpoint of AB »

51 Yis the midpoint of AC and MX = MY
Prove that :
1 ABC is an equilateral triangle. 2) AM L BC Giza 05)
In the opposite figure :
AB and CD are two chords of the circle M »
- eqlﬂ in lenET sXand Y aretj two midpoints
of AB and CD respectively. XY is drawn to cut
the circle at E and F » ML is drawn L XY
Prove that : XE = YF
In the opposite figure :
M and N are two circles touching internally at A »
17 AB and AC are two chords drawn ifi
the greater circle N such that they are equal in‘length
to cut the smaller circle M at L and K respectively.
Prove that : AL = AK ( Dakahlia 09)
In the opposite figure :
M is a circle s MD L AB
18 | , ME L AC

vA2+2)sD(150)and E(3,4)
Prove that : ME = MD
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In the opposite figure :

M and N are two circles of radii lengths e,

— e — — e —

4 cm. and 5 cm. s AC touches the circle M

at A and cuts the circle N at B and C
s where BC =6 cm. and MN = 12 cm.

1| Prove that the quadrilateral MACN is a trapezium then calculate its area. « 54 cm?»

2 If CD = CB » find the distance between N and CD ‘Bemkia 06) « 4 cm. »
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Essay Problems

InAABC: " m(£B)=m(£LC)
s AB =AC
s *.* X is the midpoint of AB .. MX L AB

+ " MY LACAB=AC - MX=MY (QED.)

> MF = ME (lengths of two radii)
' FX=EY
By subtracting : .. MX = MY
.+ X is the midpoint of AC .. MX L AC
Y is the midpoint of BC .. MY L BC
. AC=BC »om(LA)=060°
~. A ABC is an equilateral triangle. (QED.

II-.’; is the common chord of the two circles M » N

» MN is the line of centres

. MN LAB .. MD 1L AB

y o MX LAC s AC = AB

s MX =MD (1)
s . MY = ME (lengths of two radii) (2
Subtracting (1) from (2) :

s XY=DE

"> X 1s the midpoint of AB .. MX LAB
* 'Y is the midpoint of AC .. MY L AC

** The sum of measures of the interior angles of the
quadnlateral AXMY = 360"

m(L XMY)=360° - (70° + 90° + 90°) = 110°

(First req.) |

'+ AB = AC s MX =MY
* MD = ME (lengths of two radii)

by subtracting .. XD = YE (Second req.)

“* Y 15 the midpoint of AC
MY LAC

» w MX1LAB-MX=MY
SAB=AC

fSam (L C) =35°
S.om(ZL A)=180%~(75° +75°)=30° (First req.)
' MXDAB ». X is the midpoint of AB
“ Imd ABC:

XY= 5 BC sAX = 1 AB »AY =

AC

1
2 2
- The penimeter of A AXY

—

The perimeter of A ABC (Second req.)

J"-"I'-

> X 15 the midpoint of AB -~ MX L AB
*AB=AC s MX=MY »

» MD = ME (lengths of two radii) by subtracting

S XD=YE (QED.])
In A XMY: - MX = MY

som(L MXY)=m (L MYX)

' m(L MXB)=m (4L MYC) =9%°

by adding . m(£Z YXB)=m (£ XYC). (Q.ED.2)

> X is the midpoint of AB

~MXL1AB

» Y is the midpoint of AC

~ MY 1L AC - ABs ACTC

' MX =MY

. AMXY is an isosceles triangle (QED. 1)
*m(LAXM)=90° sm (£ MXY) = 30°
Som(LAXY)=9 30" = 60"

» X and Y are the midpoints of ABand AC sAB=AC
s AX =AY

s AAXY 15 an equilateral triangle (QED.2) |

A

Constr. :

/\
Draw : MF L AB s ME L AZ @\
r A

Proof : In the great circle :

m(L ABZ)=m (4L AZB)

S AB=AZ

*MF1LAB-ME1AZ .. MF=ME

In the small circle -

' MFLCD sME LXY s MF=ME

S CD =AY (Q.E.D.)
"* MF = ME (lengths of two radii)

' XAF=YE S MX=MY
~MXLABsMY LCD ~ AB=CD (QED.I)
~~MX L1LAB

. X is the midpoint of AB . AX = L+ AB
~MYLCD

" Y is the midpoint of CD .. CY = —,.]; CD
'+ AB=CD s AX =EY
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s AAXF s ACYE

[ AX=CY

Inthem{ XF=YE

m(L AXF)=m (L CYE) =9%°

. AAXF = A CYE then we deduce that AF = CE
(QE.D.2)

“* Y 15 the midpoint of AC
Similariy MX L AB

'~ AC=AB S MY = MX
and from AYMX : " m (L M) = 120°

s MY LAC (1)

L m (£ MYX)=m (£ YXM) =181 = 30°(2)
from(l)and(2): .. m(Z£ AYK}:*;—[}“ - 30° = 60°
-» YZ bisects £ AYX
~m(L2ZYX)=F =30°
SmLZZYX)=m (L YXM)
but they are alternate angles

- YZ I MX

** The circle M [ the circle N = {A » B}

. MN is the axis of symmetry of AB

. In AABD : DC is the axis of symmetry of AB
. AD=BD

~MXLAD MY LBD

(QE.D)

S MX=MY (QE.D)

Constr. : Draw MX s MY s MZ s MA
Proof :
- ABisa tangent to the
smaller circle M
-~ MXLAB
» similary : MY L BC s MZ L AC
v . MX = MY = MZ = r in the smaller circle
S AB=BC=AC
" A ABC is an equilateral triangle

.~ m(L B)=60°
» *.* the greater cirgle M is the circumcircle of A ABC

(First req.)

. M is the paint of intersection of the altitudes of
A ABC

:ﬂi_f 1s an altitude in A ABC
.. In A ABY which is right at'¥ : sin B = %
‘cAY=AM +MY=442=06cm.

6 Y3 6

s 8in 60° = —= =
sin AB - AB

6 =4Y3cm. - BC=AB=4Y3cm.
3
- The area of AABC =

L xBC x AY

:% x 4 Sxﬁziﬁﬁcm:

13

Constr. : Draw NX 1 BD
s NY LEC

Proof :

-+ MN is the line of céntres
» BC is the common chord of the two circlés

~. MN L BC » O is the midpointof BC
- 0B =0C

s In AA AOB sAOC

(OB =0C

| AO is common side

m (£ ADB) =m (L AOC)=W"
s AAOB=AAOC

L miZ BAO)=m(Z CAO)

in AA AXN s AYN

o m (L AXN) =mi(£ AYN) = 9%0°
sm(Z XAN)=m(Z YAN)

s m(Z ANX)=m (L ANY)

s In AAAXN s AYN

m(L ANX)I=m (L ANY)

m(Z XAN)=m (L YAN)

Eﬁ 1% & common side

S AAXN=AAYN

»* NXLBD » NY LCE
= BD=CE (Q.ED.)

. NX =NY

14

~* AMXA and A MYB which are night-angled tmangles
MA =MB (lengths of two radii)
MX =MY
. The two triangles are congruent s then we deduce that :
m (£ MAX)=m (£ MBY)
-. A HAB 1s an 1sosceles tnangle.
v MXL1LAC MY LBD
sMX =MY
"~ AC=BD
AH~-AC=BH - BD

In them

(QED. 1)

» . AH=BH
S~ HC=HD (QED.2)

(Second req.)

15

. MX 1AB
s MY L AC
. AB = AC

" X is the midpoint of AB
. Y is the midpoint of AC
'~ MX=MY

» . m (£ BAC) =60°

. A ABC is an equilateral triangle (QED. 1)
" BM=CM =r .. M &the axis of symmetry of BC
'+ AB=AC
*, AM is the axis of symmetry of BC
. AM 1 BC

-, A Ethe axis of symmetry of BC

(QED.2)
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> X is the midpoint of AB s . m (£ CEN)=m (£ CAM) =%°
. MX L AB similarly MY L CD » and they are alternate angles
- A MYX is an isosceles tnangle ~. The figure NEAM is a rectangle .. NM// CA
ML L XY s XL=LY (1) ) — |
e e : , . The figure MACN 15 a trapezium
> ML L the chord EF . EL=LF (2) fiad A
Its = =(MN + AC)Hx A
subtracting (1) from (2) : . XE=YF (QE.D.) RN )
B = -_t}-(|2+ 15)%4 =54 cm* (First req.)
SO .- NF LCD s NEL CB »CD =B
Draw : NE L AB sNF L AC
“ ¥ ». NF = NE = $¢m.
MX LAL sMY 1L AK S . . he DI and CD is 4
tance between the point N an 1S 4 cm.
Proof : - NE L AB s NF L AC sAB =AC AY
- NE = NF (Second req.)

. A ANE and A ANF which are right-angled
In them _T'if; -
AN is a common side
" A ANE = A ANF » then we deduce that
m (£ NAE) =m (L NAF)
S AAMX » AAMY
AM is common side
Inthem{m(Z AXM)=m (L AYM) = %°
m (£ XAM) =m (£ YAM) (proved)
s AAMX = AAMY s then we deduce that MX = MY
MXL1LAL sMY 1L AK

S AL=AK (Q.ED.)

~MDLAB s D is the midpointof AB (1)
s+ ME L AC = E is the fidpoint of ACx(2)
s+ AD =Y(2-17 + (2 -0 =¥5 éngth units

y AE =Y(2-3) + (2 -4)" =Y 5 Jength units

- AD=AE - AB=AC

~. ME=MD @QED)
Constr. :

Draw :

NELCB s NFLCD
Proof: - NELCB

. E is the midpoint of CB
In A NEC which is right-angled at E

NE =Y (NC)-(CE) =Y25-9 =4 cm.
L. NE =AM

-+ AC is a tangent to the circle M s MA is a radius

s MA L AC
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RULES OF ALGEBRA

Basic definitions and concepts on the circle

The straight line passing through the centre of the circle and the midpoint of any
chord of it (not passing through the centre) is perpendicular to this chord.

In the opposite figure :
If AB is a chord of the circle M
and C is the midpoint of AB » then MC L AB

The straight line passing through the centre of the circle and perpendicular to any
chord of it bisects this chord.

In the opposite figure :
If AB is a chord of the circle M and MC L AB > where C EAB » then C
is the midpoint of AB

- B

The perpendicular bisector to any chord of a circle passes through the centre of the circle.

In the opposite figure :

If AB is a chord of the circle M , C is the midpoint of AB
and the straight line L | AB from the point C »

then M € the straight line L

From the previous corollary , we deduce that :

The axis of symmetry of any chord of a circle passes through its centre » so this axis is
also an axis of symmetry of the circle.

The radius of the circle

It is a line segment with one endpoint at the centre of the circle and the other endpoint
on the circle.

The diameter of the circle

It is a chord passing through the centre of the circle.
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Position of a point and a straight line
With respect to a circle

First Position of a point with respect to a given circle :

If M is a circle of radius length r and A is a point in its plane s then :

A is outside the circle M A is on the circle M A is inside the circle M
A

IfMA>r

Note that

The straight line L lies * L N the circle M =&
outside the circle M e L N the surface of
the circle M = &

(1) MA>r

The straight line L is
a tangent to the circle M e LN the circle M = {A}

at A * L N the surface of

A is called the circle M = {A}
“the point of tangency”

*LNthecircleM={X,Y}
« LN the surface of
the circle M = XY
XY is called the chord of
intersection

The straight line L is
a secant to the circle M
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Two important facts

The tangent to a circle is perpendicular The straight line which is perpendicular
to the radius drawn from the point to the diameter of a circle at one of its
of tangency. endpoints is a tangent to the circle.

14

N

J

i.e. if the straight line L is a tangent to the i.e.if ABisa diameter of the circle M and
circle M at the point A » the straight line L. | AB at the point A » then
then MA | L L is a tangent to the circle M at the point A

The two tangents which are drawn from the two endpoints of a diameter of a circle
are parallel.

Position of a circle with respect to another circle

Let M and N be two circles » their radii lengths are r, and r, respectively >, >,

It Then the two Note that

circles are

« The circle M [) the circle N = &
« The surface of circle M [) the surface of circle N = &

Distant

MN>r, +1,

« The circle M () the circle N = {A}
« The surface of circle M () the surface of circle N = {A}

Touching externally

« The circle M [ the circle N = {A s B}

« The surface of circle M [ the surface of circle N
= the surface of the yellow part.

Intersecting

rl—r2<MN<rl+r2
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@ N « The circle M [ the circle N = {A}
Touchme intemally | The surface of circle M [ the surface of circle N

= the surface of circle N

One inside the
other the circle N
is inside « The surface of circle M [ the surface of circle N
the circle M = the surface of circle N

@ e The circle M ) the circle N = &
C tri :
oncentre » The surface of circle M ) the surface of circle N

 The circle M () the circle N = &

MN = zero = the surface of circle N
L:o rz l'l + l'z

B Smmar
0 1

— } ! » The length of MN
Concentric One inside Touching Intersecting Touching Distant
the other  internally externally

—i Notes : |

From the previous summary » we notice that :
If M and N are two distant circles s then : MN € | T+ 1y |

If M and N are two intersecting circles » then : MN € | I, =1, sr; + r2[

If M and N (one of them is inside the other) s then : MN €] 0 » I, — rz[

Corollary )

The line of centres of two touching circles passes through the point of tangency and is

perpendicular to the common tangent at this point.

In the two opposite figures :

L
If the two circles \
M and N are touching @ b
at A (the point of tangency)

the straight line L is a common tangent to them at A

then A& MN and MN L the straight line L
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Coroiery OIS

The line of centres of two intersecting circles is perpendicular to the common chord

and bisects it.

In the opposite figure :

If M and N are two circles intersecting at A and B
then MN L AB » MN bisects AB ie. AC = BC
This mean that MN is the axis of symmetry of AB

LESSON [4] Identifying the circle

We know that the circle is identified if we know :
BN its centre its radius length

In the following s we will study the possibility of identifying (drawing) the circle under

certain conditions.

Drawing a circle passing through a given point :

I.e. We can draw an infinite number of circles passing through a given point.

Second I ETITLERG A passing through two given points :

i.e. There is an infinite number of circles that can be drawn to pass through the
two points A and B and all their centres lie on the axis of symmetry of AB

B Remarks |

If AB is a line segment and the required is drawing a circle passing through the
two points A and B s then :

If |r > % AB] » then we can draw two circles (as shown in the previous example).

If 1= —% AB’ s then we can draw one and only one circle (it is the smallest circle)

passing through the two points A and B s hence AB is a diameter of it and its centre is
the midpoint of AB

If E % AB’ » then it is impossible to draw any circle.

* Any two circles do not intersect at more than two points.
! Third 'Drawing a circle passing through three given points : |

i.e. Itisimpossible to draw a circle passing through three collinear points.

_ For any three non-collinear points s there is a unique circle
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can be drawn to pass through them.

—(Notice that :J

There is a unique circle passing through three points as A s B and C which are not collinear
and the centre of this circle is the point of intersection of any two axes of symmetry of the
axes of the line segments AB s BC and AC

Corollary @)}

The circle which passes through the vertices of a triangle is called the circumeitele of this triangle

-J

* The triangle whose vertices lie on a circle is called the inscribed triangle of this circle.

In the opposite figure :

A
M is the circumcircle of A ABC C ‘

or A ABC is the inscribed triangle of the circle M

The perpendicular bisectors of the sides of a triangle intersect at a point which is the centre

of the circumcircle of the triangle.

In the opposite figure :
If the straight lines L, » L, and L, are the axes
of AB > BC and CA respectively

andL, NL,NL;={M} >

then the point M is the centre of the circumcircle of A ABC
The position of the centre of the circumcircle of the triangle as M differs accordmg

to the type of the triangle as shown in the following table :

The acute-angled triangle The right-angled triangle The obtuse-angled triangle

A

SNud

M is inside the triangle ~|M is the midpoint of the hypotenuse| M is outside the triangle

b
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A special case :

The centre of the circumcircle of an equilateral triangle is :
* The point of intersection of its sides axes.

* The point of intersection of its altitudes.

* The point of intersection of its medians.

* The point of intersection of the bisectors of its angles.

—{ Notice thaa

We can draw a circle passing through the vertices of (a rectangle or a square or an isosceles

trapezium) while we cannot draw a circle passing through the vertices of (the parallelogram

or the rhombus or the trapezium which is not isosceles).

The relation between the chords of

If chords of a circle are equal in length, then they are equidistant from the centre.

a circle and its center
=

Given | AB=CD » MX 1L ABand MY L CD
R.TP. | MX=MY
Construction | Draw MA and MC

r Corollary
I

n congruent circles, chords which are equal in length are equidistant from the centres.

|

Converse of the theorem (without proof) :

In the same circle (or in congruent circles) 9

chords which are equidistant from the centre (s) are equal in length.

i.e. In the opposite figure :

If AB and CD are two chords of the circle M »

MX 1 AB s MY L CD and MX = MY 5 then AB =CD
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Central angles and measuring arcs

m The measure of the semicircle = 180° and then
the measure of the circle = 2 x 180° = 360°

D

The two adjacent arcs are two arcs in the same circle that have only one point in common.

The length of the arc

It is a part of a circle’s circumference proportional to its measure and it is measured
by length units (centimetre » metre 5 ...)

» To calculate the length of the arc, you can use the following rule :

the measure of the arc
the measure of the circle

x the circumference of the circle

The length of the arc =

_ the measure of the arc
B 360°

Where r is the radius length of the circle and JUis the approximated ratio.

X 2Nr

Corollary @

In the same circle (or in congruent circles) s if the measures of arcs are equal 9 then
the lengths of the arcs are equal and vice versa.

In the opposite figure :
If M is a circle in which m (AB) ='m (CD)

» then the length of AB = the length of CD

and vice versa if the length of AB

= the length of EB » then m (’A-E) =m (66)

Corollary @) '

In the same circle (or in congruent circles) s if the measures of arcs are equal s then
their chords are equal in length s and vice versa.

In the opposite figure :

If M is a circle in which

m (AB) = m (CD) » then AB = CD and vice versa
If AB = CD » then m (AB) = m (CD)
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Corollary @R -

If two parallel chords are drawn in a circle s then the measures of the two arcs
between them are equal.

In the opposite figure :
If AB and CD are two chords in the circle M .
M
» AB// CD »then m (AC)=m (BD) . 70
D C
Corollary @

If a chord is parallel to a tangent of a circle s then the measures of the two arcs
between them are equal.

~

In the opposite figure :

If AB is a chord in the circle M and

CD touches the circle M at E »

CD // AB ,thenm(ﬁ)=m(€l§)

The relation between the inscribed and
Central angles subtended by the same arc theorem

The inscribed angle

It is the angle whose vertex lies on the circle and its sides contain two chords of the circle.

In the opposite figure :
» £ ABC is an inscribed angle
because its vertex B belongs to the circle M
and its sides BA and BC carry the two chords BA and BC in the circle M
* The inscribed angle £ ABC is subtended by AC
B Remer

For each inscribed angle » there is one central angle subtended by the same arc.
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In the opposite figure : A
* The inscribed angle £ BAD is subtended

i

with the central angle £ BMD by the arc BCD
» While the inscribed angle £ BCD is subtended

with the reflex central angle BMD by the arc BAD

[ Theorem (1) \

The measure of the inscribed angle is half the measure of the central angle
subtended by the same arc.

- D

The measure of the central angle equals twice the measure of the inscribed angle
subtended by the same arc.

The corollaries of theorem (1) and its well known problems

- BRI

The measure of an inscribed angle is half the measure of the subtended arc.

In the opposite figure :

m (£ C) = 5 m (£ AMB) N
(inscribed and central angles with common arc AB )>
m (£ AMB) = m (AB)

~m(£C)=1 m(AB)

=D

The measure of the arc equals twice the measure of the inscribed angle subtended by this arc.

F Corollary @)

The inscribed angle in a semicircle is a right angle.

In the opposite figure :

m(LC)= % m.(;‘—‘:ﬁ) (corollary 1) »

- m (AB) = 180°
. m (£ C)=90°
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L

The inscribed angle which is right angle is drawn in a semicircle.

The inscribed angle which is subtended by an arc of measure less than the measure of
a semicircle is an acute angle.
The inscribed angle which is subtended by an arc of measure greater than the measure

of a semicircle is an obtuse angle.

[ Well known problem (1 )\

If two chords intersect at a point inside a circle s then the measure of the includ
angle equals half of the sum of the two measures of the two oppeosite arcs.

Given ‘ AB » CD are two chords in a circle intersecting at the point E
R.T.P. EimAEC)=1 [m (AC) + m (BD)]

! ¥l m (£ CEB) = [m (BC)+ m (AD)]
§ Well known problem (2)\

If two rays carrying two chords in a circle are intersecting outside its then the measure of
their intersecting angle equals half of the measure of the major arc subtracted from it half |

i
of the measure of the minor arc in which both are included by the two sides of this angle. Jl

leen CBNED= {A}
R.T.P. m (£ A) =+ [m (CE) - m (BD)]

Inscribed angles subtended by same arc

Theorem (2) its corollaries
8 heorem @

" In the same circle » the measures of all inscribed angles subtended by the same arc are equal.

Given | £ C,/Z Dand £ E are inscribed angles subtended by AB
RTP. | m(£C)=m (Z_ D)=m (4 E)

Proof L O)= — m (AB)

»m (£ D)= —5— m (AB)

»m (£ E)= £ m (AB)

2 mLC=m(£LD)=m(LE) (QED.)




Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 2" Term [12]

Corollary

In the same circle (or in any number of circles) the measures of the inscribed angles
subtended by arcs of equal measures are equal.

i.e. In the circle M
If m (AB) = m (CD) »

thenm (L X)=m(£Y)

The converse of the previous corollary is true also\

i.€. In the same circle (or in any number of circles) the inscribed angles of equal
measures subtend arcs of equal measures.

In the opposite figure :
IEm(ZX)=m(LY)s
then m (AB) = m (CD)

The cyclic quadrilateral-the converse of theorem (2)
{— The cyclic quadrilateral : }

It is a quadrilateral figure whose four vertices belong to one circle.

The converse of theorem (2) (without proof )

If two angles subtended by the same base and on the same side of it have the same
measure > then their vertices are on an arc of a circle and the base is a chord of it.

g Remarks )

b '

If there are two angles drawn on one of the sides of a quadrilateral  they are on the
same side of it and they are not equal in measure s then the quadrilateral is not cyclic.

Each of the rectangle s the square and the isosceles trapezium are cyclic quadrilaterals
while each of the parallelogram the thombus and the trapezium that is not isosceles
are not cyclic quadrilaterals. =
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Properties of The cyclic quadrilateral theorem (3)

-

In a cyclic quadrilateral , each two opposite angles are supplementary.

Given ABCD is a cyclic quadrilateral
R.T.P. m(ZA)+m (£ C)=180°
BPAon(2B)+m D)=180°

m(LA)=%m(§EB)andm(LC)z%m(§Xﬁ)

“m(LA)+m(£C)= L [m®BCD) + m (BAD)]

= % the measure of the circle = —21— x 360° = 180°

Similarly: m (£ B) + m (£ D) = 180° (QED.)

The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to the

measure of the interior angle at the opposite vertex.

In the opposite figure :

If ABCD is a cyclic quadrilateral

» Z CBE is an exterior angle of it »

then m (£ ABC) + m (£ D) = 180°

but m (£ ABC) + m (£ CBE) = 180°
S m(£LCBE)=m (£ D)

The converse of theorem (3) and its corollary

A summary of the cases in which the quadrilateral is cyclic :
The quadrilateral is cyclic if one of the following conditions is verified :

If there is a point in the plane of the figure such that it is equidistant from its vertices.

If there are two equal angles in measure and drawn on one of its sides as a base and
on one side of this side.

If there are two opposite supplementary angles «their sum = 180°»
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n If there is an exterior angle at any of its vertices equal in measure to the measure of
the interior angle at the opposite vertex.

The relation between the tangents of a
Circle theorem (4) and its corollaries
The two tangents drawn at the two ends of a diameter in a circle are
parallel.
i.e. In the opposite figure :

If AB is a diameter in the circle M and the two

straight lines L and K are two tangents to the

circle at A and B respectively s

then the straight line L // the straight line K

(because the straight line L | AB and the straight line K | AB)

| ] The two tangents drawn at the two ends of a chord of a circle are
BN intersecting.

i.e. In the opposite figure :

If AB is a chord in the circle M and the two
straight lines L and K are two tangents to

the circle at A and B respectively s then the two
straight lines L. and K are intersecting at a point
outside the circle M (Say C) and AC 5 BC are
called tangent-segments and AB is called a chord
of tangency.

Theorem (4) \

The two tangent-segments drawn to a circle from a point outside it are equal in length.

Corollaries of theorem (4) :
Corollary @)
The straight line passing through the centre of the circle and the intersection point of

the two tangents is an axis of symmetry to the chord of tangency of those two tangents.




Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 2" Term [15]

In the opposite figure :

If AB and AC are two tangents to the circle M at B and C

respectively s then AM is the axis of symmetry to BC

i.e.AM | BC ,BD=CD

Corollary @)

The straight line passing through the centre of the circle and the intersection point of
its two tangents bisects the angle between these two tangents. It also bisects the angle
between the two radii passing through the two points of tangency.

In the opposite figure :
If AB and AC are two tangents to the

circle M at B and C respectively then :

« AM bisects Z BAC Sm(4Z1)=m (R 2]
* MA bisects £ BMC ~m(£3)=m(L4)

Remarks on theorem (4) and its corollaries

In the opposite figure :
E AB=AC P MB=MC=r
BE=CE ,AM | BC
m (£ ABM) = m (£ ACM) = 90°
i.e. The figure ABMC is a cyclic quadrilateral.
m (£ BAM) =m (£ BCM) = m (£ CAM) = m (£ CBM)
@ » (£ AMB) = m (£ ACB) = m (£ AMC) = m (£ ABC)

The inscribed circle of a polygon is the circle which touches all of its sides internally.

A Z
Fig. (1) Fig. (2)

In figure (1) : M, is the inscribed circle of the triangle ABC where :
the side AB touches the circle at D  the side BC touches the circle at E
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and the side CA touches the circle at F.
In figure (2) : M, is the inscribed circle of the quadrilateral ABCD

L Remerk

The centre of the inscribed circle of any triangle is the point of intersection of the

bisectors of its interior angles.

i.e. In the opposite figure : 2
If the circle M is the inscribed circle of the triangle ABC

then M is the intersection point of the bisectors of the
interior angles of A ABC

The common tangents to two circles

* It is said that the tangent AB is an internal common tangent to the two circles M and N

if the two circles M and N are on two different sides of the tangent.

e It is said that the tangent AB is an external common tangent of the two circles M and N
if the two circles M and N are on the same side of the tangent.

The following table shows the number of the common tangents to two circles in their

different situations (locations) :

Two distant circles Two circles touching externally

3 common tangents
* L, and L, (external)

4 common tangents
* L, and L, (external)
* L, and L, (internal) . L3 (internal)
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—= —

Two intersecting circles

———

———

Two circles touching internally

L
“
. ¥
L

2 common tangents

2

* L, and L, (external)

* There are no internal tangents

AL

Y

One common tangent

e [ is the common tangent (external)

* There are no internal tangents

One circle inside the other

There are no common tangents

(s

Angles of tangency theorem (5) and its corollaries

Definition

The angle of tangency is the angle which is composed of the union of two rays » one
of them is a tangent to the circle and the other contains a chord of the circle passing

through the point of tangency.

In the opposite figure :

IfAC isa tangent to the circle at A and AB contains the chord AB

»then Z BAC is an angle of tangency in the circle M » its chord 1s AB

AB s called the chord of tangency of the angle of tangency £ BAC

A &

The measure of the angle of tangency =

1
2

the measure of the arc intercepted by its sides.J
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(_

The measure of the angle of tangency is equal to the measure of the inscribed angle
subtended by the same arc.

Given /£ BAC is an angle of tangency and £ D is an inscribed angle.
R.T.P. m (£ BAC)=m (£ D)

Proof .+ £ BAC is an angle of tangency.

- m (£ BAC) = % m (AB) (1)

s " £ D is an inscribed angle

. m(LD)= % m(AB)  (2)

From (1) and (2) » we deduce that : m (£ BAC) =m (£ D)

The measure of the angle of tangency is half the measure of the central angle
subtended by the same arc.

In the opposite figure :
m (£ BAC) (tangency angle) = % m (ﬁ)

» .- m (£ AMB) (central angle) = m (Xﬁ)

. m (£ BAC) (tangency angle) = Qi m (£ AMB) (central angle)

L Fere

The angle of tangency is supplementary to the drawn inscribed angle on the chord of the
angle of tangency and in one side of it.

The converse of theorem (5)

If a ray is drawn from one end of a chord of a circle so that the angle between this ray
and the chord is equal in measure to the inscribed angle subtended by the chord in the
alternate side s then this ray is a tangent to the circle.

\
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Questions Part (1)

Geometry
General Exercise on Unit One

First: Complete the following
1) If one end of a line segment lies on the center of the circle and the other-end on the
circle, then this line segment is calied

2) If the two ends of a line segment lie on the circle, then this line segment is called

3) The chord which passes through the center of the circle is called
The longest chord of the circle is called
The circle has ......... number of axes of symmetry.
In any circle the perpendicular straight line on any chord from its mid-point is ........
to the circle.

7) The circle divides the plane into sets of points.

8) The perpendicular straight line on the diameter frofn one end is

9) The two tangents to a circle at the two end points of the diameter are

10) The equal chords in length of a €ircle are equidistant from

11) The chords of a circle are equidistant from its center are

12) 1f the point A lies outside the circle M of radius, then MA

13) The line of centers of two intersecting circles is

14) If the surface of the circle M N the Surface of the circle N = ¢ , then the two circles
M and N are

15) If the surface of the circle M M.the surface of the circle N = {A}, then the two circles
M and N are

16) The number of circles.can be drawn passing through two given points in the plane
equals

7) I two circles have three common points, then they are

18) The radius of the smallest circle drawn to pass through two given points in the plane
equals ..........

19) The point of intersection of the symmetric axes of the sides of a triangle is ............

20) If M is a circle of radius r, A is apoint in the plane of the circle;

() If MA = = R, then A the circle
(b) It MA = R, then A the circle
() It MA = 3 R, then A the circle
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Second: Match from the column (X) to the column (Y) to get a true statement
Two circles of radii 8 cm, & 6 cm.

X Y
NHFMN=1cm a) M, N are two intersecting circles
2) fMN =2 cm b) M, N are two distant circles
3} fMN =7 cm ¢) M, N touching externally
4) If MN = 14 ¢cm d) M, N are two interior circles
5) f MN = 15 cm e) M, N touching internally

Third : Choose the correct from the given ones :
1) If the length of a diameter of a circle is 7 ¢m, and the stfaight line L at distant 3.5 cm
from its center, then L is .........cou
a) Secant to the circle at two points b) Lies outside the circle.
¢) Tangent to the circle d) Axis of symmetry to the circle
If the point A belongs to the circle M of diameter 6 cm, then MA equals
a) 3 cm b) 4 cm ¢)5cm d) 6 cm

If the straight line L is a tangent to the circle M of diameter 8 cm, then the distance

a) 3 cm b} 4 cm c)6cm d) 8 cm
If the straight line L is outside acircle of radius 3 cm and its center M, If L at distance
X from its center, then x €

a3, = B).(3 5.0 | c) 16, = | d)]-=, -6l

If the straight line L at distance x from a circle of center M and radius R, x € ]O,R], then

a) Intersects the circle b) Touches the circle

¢) Lies outside the circle d) Passes through the center of the circel

If the length of the perpendicular drawn from the center of the circle on the straight
line L equals 6 cm and the radius 6 cm, then L ............

a) Intersects the circle b) Touches the circie

¢) Lies outside the circle d) Passes through the center of the circle
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7) Which of the following points does not belong to the circle that its center is the origin
and its radius 7 cm?

a)0,7) b)(0, -7) c)(7,0) d) (7,7

If the surface of the circle M N the surface of the circle N = (A}, then the two circles
M and N are.......
a) Distant b) Concentric

¢) Touching externally d) Intersecting

The number of circles can be drawn to pass through the end pgints of the line segment
AB equals

a1 | EY c) 3 d) an infinite number

10) If the circle M N the circle N = [A , B}, then the two ¢ircles M and N are
a) Distant h) Concentric

c) Touching externally d) Intersecting

11) If the two circles M, N are touching externally, the radius of one of them 5 cm, and
MN = 9 cm, then the radius of the other circle equals ........

a3 cm b)4 cm c) 7 cm d) 14 cm

12) If the two circles M, N are touching internally, the radius of one of them 3 cm, and
MN = 8 cm, then the radius of the other circle equals ........

a)5cm b) 6 ¢cm c) 11 cm d) 12 cm

13) M and N are two intersecting circles their radii are 5 cm, 2 ¢m, then MN -

a) i3, 71 b) I3, 7] c13,7] d 3, 7]

14) The number of circles that pass through three collinear points equals

a) zero b) One ¢) Three d) An infinte number

15) The symmetric axis of the common chord AB to the two intersecting circles M, N is

a) MA b) MB c) MN d) NA
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16) The centers of the circles which pass through the two points A, B lie on
a) The axis of AB b) AB
¢) The perpendicular to AB d) The perpendicular on AB at B

17) Number of the circles which pass through three non collinear points equals

a) zero b) one c) two d) three

18) The center of the circumcircle of any triangle is the point of intersection of its
a) Interior bisectors of its angles b) Exterior bisectors of its angles

¢) its heights d) The symmetric axis of its sides

19) If the two points A, B lie on a plane AB = 4 cm, thenthe length of the radius of the
smallest circle passes through A and B equals

a) 2cm b) 3cm c) 4cm d) 8cm

20) If the two points A, B lie on a plane, AB = 6 cm, then the number of circles each of
them has a radius of 5 cm and passes through A and B equals

a) zero b) 1 c) 2 d) an infinite number

Fourth: Answer the following questions
1) In the opposite figure
ABC is a triangle in a circle of center M,
MD L AC , ME L AB and
BC = 8 c¢m Find DH

2) In the opposite figure
M circle of center M, its radius of length 13 cm,
AB is a chord of length 24 ¢m, C is the mid point
of AB ; MC cuts the circle at D. Find :
(1] The length of MC (2] the area of A ADB
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3) In the opposite figure
A circle of circumference 44 cm, AB is a diameter

BC isa tangent at B, and m (£C) = 60°,

272

Find the length of BC (7= =)

In the opposite figure

M, N are two intersecting circles, MN intersects the circle
MatC, CA is a tangent to the circle M at C, and cuts the
circle N at A, B Prove that :

(1] CA = CB 2] MA = MB

In the opposite figure
M, N are two intersecting circles, CD is a chord in

the circle M, cuts MN at E, if E is the mid point

of CD Prove that: AB // CD

M, N are two touching internally circles at A, the circle M is greater than the circle
N, draw the common tangent AC , then draw NM to cut the circle N at B, and draw
the tangent BD to the circle N to cut the circle M at D, E Prove that:

[1] AC / BD

{2] BD = BE.

In the opposite figure
M, N are two congruent circles, AC is a . R

common tangent to the circle M at A the, . \
DF is a common tangent to the circle N at D, : ;
AC /i DF. Prove that : : \_/
(1] BC = FE [2] AB = ED




Final Revision [Rules + Questions + Answers] Geometry 3™ Prep. 2" Term [24]

8) ) In the opposite figure
AB , CD are two chords {equal in length) in a circle M.

If X, Y are the two mid points of AB , AC respectively,

XY cuts the circle at E and F. Prove that :
XE = YF.

In the opposite figure

M, N are two intersecting circles at A, B,
MN N AB = {Y), AB = AC, if

X is the mid point of AC.

Prove that ; NX = NY.

AB , CD are two parallel chords in a circle M, E is the midpoint of AB , M is drawn

to cut CD at E. Prove that : FC = FD.

11) AB 7 AC are two chords in a citcle M, if D, E are the two the mid points of AB , AC

respectively, DM is drawn to cut AC at F such ME = EF. Prove that: m (£BAC) = 45°,

12) AB is a diameter in a circle M the chord CD is drawn such that CD // AB , CX L AB
and DY L AB Prove that : AX = BY.

‘A, B are tw ints whe = 6 ¢m, Draw a circle of radius 5 cm and passes throu
A, B are two points wher AB = 6 cm, Draw a circle of radius 5 cm and passes through

the two points A, B. Find the distance from the center to AB .

Draw the triangle ABC in which AB = 6 cm, AC = 4 cm , m (£BAC) = 60° . Then draw

a circle passes through the two points A, C and its center €AB .

' AB is a diameter in a circle M, AC is a chord such that m (£BAC) = 30°, then draw BC
and MD L AC to cut it at D. Prove that ;
[1] MD // BC

(2] BC = the length of the radius of this circle.
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General Exercise on the Second Unit
First : Complete the following
(1) The two opposite angles in the cyclic quadrilateral are
(2) The chords which opposite to equal arcs in any circle are

(3) The measure of the inscribed angle equals half the measure of

(4) In the opposite figure
In a circle M, m{ZA) = 48°, then:
(1] nll‘L(_ﬁi =

= b i
(2] m (BD) = " BD is the major arc" \ /

(

(5) The quadrilateral is said to be a cyclic quad. H.the measure of an exterior angle at any

vertex equals the of the angle which opposite to its adjacent.

(6) In the opposite figure
In a circle M, m{ZCAE) = 36°, then:
{a) m(ZEBC) = (b} m{ZEMC) =
(c) mLEDC) =

(7) The inscribed angle which oppaesite to a minor arc ina circle is
(8) The two parallel chords ina circle intercept two

(9) The measure of amvarc of a-circle equals double ...........

Second : Choose the correct answer from the given ones

1)

The inscribed angle which opposite to the minor arc in a circle is ..........
(a) reflex (b) right

(c) obtuse (d) acute

In the opposite figure

Ina circle M, m{ZAMB) = 52°, then

m{Z ADB ) = Y ‘
(a) 52° (b) 104° " B .
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3) Inthe opposite figure

AB is a diameter in a circle M, (A

N W \
Ml ZABC) = 40°, then mi BC ) v
(a) 40° (b) 50° : 9 (d) 100°

In the opposite figure
AB is a diameter in a circle M,

mZABD) = 25°, then

(1] mZDAB)

(a) 25° (b) 50° (d) 90°
(2] M(£DCB) =

(a) 50° (b) 100° 4 (d) 125°

In the opposite figure

Two concentric circles at M, AB N CD= (M);

if mlfi—li ) = 80°, then m( /,\-(\TJ =

(a) 40° (b) 80° (d) 160°

Using the following figures choose the carrect answer

A

Figure (1) Figure (2)

A

In Figure (1) : A circle of center M, m(£MBC) = 32°, then m(BC) = .......°
(a) 16° (b) 32° (c) 64° (d) 116°

In Figure (3} : AB is a diameter in a circle,

N N ) N TN
M(AC) =m{CD) =mi{DE) =m( EF ) = m( FB ), then m(ZDXE) =
(a) 18° (b) 36° (c) 54° (d) 72°
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Model Answers Part (1)

First Complete:
(1) radius (2) chord (3) diameter (4) diameter
(5) infinite (6) axis of symmetry (7) three

(8) tangent (9) parallel (10) its centre

(11) equal in length (12) >

(13) perpendicular to the common chord and bisect it

(14) distant (15) touching externally

(16) infinite (17) congruent (coincide)

(18) haif the length of the line segment joining the two points.

(19) the centre of the circumcircle.

(20) inside — lies on — outside.
Second match:

(1) (d) (2) (e) (3) (a) (5) (b)
Third choose :

(1) c (2)a (3) b (5) a

(6) b (7) d (8) c (10) d

(11) b (12) c (13) c (15) c

(16) a (17)b (18) d (20) c
Fourth Answer the following questions:

(1) ~MDLAC ,~MHLAB

D, H are mid points of AC and AB respectively

DH:%CB=8+2=4cm.
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(2) - Cis a mid point of AB
-~ MC L AB
in A AMC
MC? = AM?> - AC?*=169—- 144 = 25
MC=5cm ; ~MD =13 cm

~CD=13-5=8cm.
areaofAADB:%xABxDC

=.;.x24x8.—.96cm2
cir.=nx0=>44=§xo

~D=14cm
- BC is a tangent.
~ m{£ABC) = 90°, ' -+ m(zA) =30°
=BG = % AC
Let BC =x , AC = 2Xx
AC? = AB? + BC?
(2x)* = (14)" + (x)*
4x* = 196 + x?

3x% =196 —» %% ~ 65.33
~X=+v65.33 =8.08cm =BC

(4) - CA and CB are two tangents
~ MA 1 AC ,MB L BC
= m{£A) + m{(«B) =180°
~ AMBC is acyclic quad.
~ m{<« DMB) = m(2 ACB)

Exterior = opposite interior
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(4) Incircle M + AC is a tangent
~MCLAC , +CEeMN
~NC L AC

In circle N, AB is a chord
: NC 1 AC

In circle N, - AB is a chord
; ~MN L AB ;
= C is a mid point of AB
A A AMC , BMC
- MC is common side
,CA=CB
, m(z MCA) = m(«MCB)

-~ A AMC = A BMC
~ MA=MB
(5) -~ M, N are two intersecting circles, AB is the common chord.
~ MN L AB , ~ m (2 AFN) = 90°

+» E is a mid point of CD

~ FM 1 CD,m (« CEF) = 90°

v m (£ AFN) = m(z« CEF) = 90° corresponding angles

. CD/IAB '

(6) - AC is the common tangent
=~ MN 1AC

=+ B € MN , ED tangent (N)

~MNLD
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- CA // DE
+ MA L DE => DE is a chord in circle M
- B is the mid point of DE
~ BD = BE

(7) construction - Draw AX and DY
-+ AB is a tangent to circle M at A
~MA L AB ,~AC/HFD
- m(z AXE) = 90°

+ DE is a tangent to circle N at D

~ND L DE ; AC/HF
~ m (<« DYB) = 90°

~ AXDY is a rectangle -~ AX = DY
+ M and N are two congruent circles

~ MA =ND ~MX = NY

+ MX L EF NY L BC

-~ EF=BC (1) (1%)

= Ay = XD (2)

~ MX 1L EF

= X is a mid point of EF

similarly y is the mid point of BC

+ EF = BC .  BY=XE (3)
Subtracting (3) from (2)

~ AB = DE (2"
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(8) construction: Draw ML L EF

+ x and y are mid points of AB and AC respectively.
~MX 1L ABand MY L AC
+ AB = CD
~ MX =MY
A MXY is an isosceles A
XY (1)
+ ML L the chord EF
»EL=LF (2)
By subtracting (1) from (2)
Weget XE=YF
(9) -~ MN are two intersecting circles.
~MN L AB

= X is the mid point of AC
~ NX L AC
+ AB = AC
~ NX =NY
E is the mid point of AB
~ ME L AB
- AB // CD
~ MF L CD

= F is a mid point of CD
~FC=FD
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(11) - E, D are the mid point of AB and AC respectively
~ MD L AB
ME 1 AC
In A EMF
- m (2 MEF)=90° ,EM=EF

- m(z EMF) = 1802—90

M (2 EMD) = 180° - 45° = 135°
In the quad ADME
m (£A) = 360° - (90° + 90° + 135°) = 45°
(12) constructions: Draw AC and BD
+ CD /f AB
~ m (DB) = m (AC)
~ AC=BD
AA AXC and BYD
"M (2DYB) = m (2 CXA) =90°
CX=DY
| AC=DB
-~ A AXC =A BYD
~AX=YB

= 45°
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(13) The distance is the length
of the perpendicular from

the centre of the circle to AB

Distance =4 cm.
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(15) - AB is a diameter
- m (.ACB) = 90°

inscribed (semicirlie)

~ m (< ADM) =m (2 ACB) = 90°
(corresponding)

~ DM/ CB
+ A ABC right angled at c

= m (2A)= 30°

aCB:%AB

General Exercise on the 2" unit

(1) suppiementary (2) equal in length

(3) central angle subtended by the same arc.

(4) (1) 132° (2) 264° (5) measure

(6) a) 36° b) 72° c) 144°

(7) acute angle (8) equal

(9) the inscribed angle subtended by this arc.
Second :Choose:

(1) c (2) c (3)d (4)d (5 d
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Questions Part (2)

(1) Choose:

1- The angle of tangency included between
a- two chords b- two tangents
c- chord and tangent d- chord and diameter
2- The number of tangents can be drawn from a point lies on a circle equals.

3- The number of common tangents can be drawn to two concentric circles equals

a-zero b-one c-two d-three

4-in the opposite figure AB . AC are two R

dem
tangents , m (£A)= 60° If AB= 4 cm, ‘ A

then the length of CB equals C
a-3cm b-4cm d-8cm

5- The number of common tangents can be drawn to two touching internally

circles equals

a- one c- three
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6- Using the following figures choose the correct answer

Figure (1) Figure (2) Figure (3) Figure (4)

In figure 1: A circle of center M, m(ZAMC) = 140° , then m(£ADC) =.....°
a-40° b-70° c-110° d- 140°
In figure 2: if m(£ZABM)=40° , then m(£ACB) =
a-80° b- 100° c-130°
In figure 3: if m (£ABC) = 70° , then m(£BDC) =
a- 20° b- 40° c- 60°
In figure 4: if m{£BAD) =120°, then m{4CBD) =
a- 15° b- 30° c- 45°
7- In the opposite figure:
if BD is a tangent to the circle M,

m(£BAM)=25° ,then m(£ABD)=

a-25° b-50°
8- In the opposite figure:

BA Is atangent to the circle M,

if MB = 5cm , AC= 8cm , then AB=

a- 5cm b- 10cm
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9- It is possible to draw a circle passing through the vertices of a
a- trapezium b- rhombus c- parallelogram d- rectangle

10-in the opposite figure

~~ ~~
If m (XZ) =70° , m( YN )=30° ,then m(£E)=

a-20° b-40° ¢-50° d-100°

VA
N
Y
(2) Answer the following questions
(1) (a) Prove that the two opposite angles in a cyclic A
quad are supplementary. //\
i 30°
(b) In the opposite figure D B

ABCD is a quadrilateral in which AB=AD,

m (£ABD) = 30° and m(£C) = 60°prove that
ABCD is a cyclic quad.

(2) ABCD is a cyclic quadrilateral in which AB //CD , if E is the mia point of AB.
.prove that : EC= ED .

(3) In the opposite figure

———

MCn 4B = {c}, MC intersects the circle at D.
m(ZMAB) =20°, Find
1-m(7AD) 2-m(£DEB).

(8) ABC is an acute angled triangle drawn inside a circle. draw AD L BC to cut BC at

D and cuts the circle at E circle , then draw CN L AB to cut AB at N . prove
that:

1- ANDC is a cyclic quad.
2- m(£BND) =m(£BED)
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(5) ABC is an equilateral triangle drawn inside a circle, D is a point on the arc AB , E
is a point on DC such that AD = DE . Prove that:

1- ADE is an equilateral triangle.
2-DB //AE
3- m(£DCB) = m(ZEAC)
4- DB=EC
(6) In the opposite figure :
ABC is a triangle in which AB =AC. BC is a chord
in the circle M, if AB , AC cut the circle at D, E prove that:

BC // DE and if m{£DCA) = 30° and m(2£A) =50°, find: ‘ \_/ ©

1-m(£BEC) 2- m(£BMC) 3- m(£CDE)

(7) (a) prove that the angles subtended by the same arcs in the circle are

equal in measure . 2

(b) In the opposite figure ABC is a triangle

in a circle, BX L AC ,AY 1.BC

Cuts it at Y and cuts the circle at Z, prove that:

1- ABYX is a cyclic quad. 2- BC bisects £XBZ

(8) In the opposite figure

e C
AB is a diameter of a circle M, C€ the circle, % D
m(£CAB)= 30°,D is the mid-point /’ ‘\
B A

of the arc ACand DB N AC={E}.

1- find m(4BDC), m(£ABD)

2-prove that A ABE is an isosceles triangle.
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|

(9) In the opposite figure

B is a diameter of a circle M,D is the mid-point
of the arc Ac Draw DM to cut the circle at €, BF

is a tangent to the circle to cut AC atF. prove that :
1-MBFD is a cyclic quad. 2-DE //BC.

(10) In the opposite figure

m (£BAC) =m (£BDC) =90°

E is the mid-point of BC and m (ZAED) =48°

1-find m (£ABD)
2-prove that: (a) m (2ZABD) = m (ZACD)
(b) m (£AEC) = 2m(£ABC)

(11) ABCD is a quadrilateral drawn in a circle, draw EF//CB to cut CDat E cuts AB

——

at F, DF n CB ={x} .prove that:
1- AFED is a cyclic quad.

2- m(£BXF) = m (£EAD)

(12) A is a point outside a circle, draw ABto cut the circle at B,C respectively, then
draw AD to cut the circle at D,E respectively, if AC= AE prove that:

1-BD//CE 2- m(BC) =m(ED)

D I
(13) In the opposite figure S, i / A
A semicircle of center M, AD //BC, m
(
L < 18
M

Prove that ABCE is a parallelogram.
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(14) In the opposite figure
ABCD is a quadrilateral in a circle M, AX bisects ZBAC,

DY bisects £BDC, prove that:

1- AXYD is a cyclic quad.

2-XY// BC

(15) In the opposite figure

m(£C)=70° , the length of CD = the length of BC

MN n CD={F} and DA N the circle = {E}. find

M(£BDC) , m(£BAD) and m(£BME)

(16) AB is a diameter of a circle M, DE Xﬁ, D & AB.draw the tangent DCat C, draw
CB JfEE CBsuch that DE=DC prove that:

1-ACDE is a cyclic quad .

2- AE is the diameter of the circumcircle of the figure ACDE.

3-DE is the tangent of the circumcircle of the triangle ABE.
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Model Answers Part (2)

(1) Choose:
i)c 2) one
6)c,c,b,b 7)c

Answer the Following P.170

(1) (a)Given:
ABCD is cyclic quad .
R.T.P. m(£A)+m(4C)= 180°

m(<B)+ m(«D)=180°

proof : “m(2A)= % m(BCD) and m(4C)= % m(BAD)
“m(ZA) + m(/_C)=% [m(BJC_D’)i- m(B?ﬁ))] =-;- m. of the circle

= > %360° =180° similarly m(£B) +m(<D) =180°
(b) * A ABD is an isosceles A

©~ m(£ABD) =30°

. m(£A) =180° - (30° + 30°)=120°

« m(2A) + m(£C) =120°+60° =180°

~ ABCD is acyclic quad.
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(2B //CD . m(BC) = m (AD )]
< E is the midpoint of ( AB)
~m(BE)=m (AE)[Z]
by adding (1 |and

— o~

~m(CE)=m|(DE)

- EC=ED
(3)« MC 1 AB, " m(ZA) =20°

» m{£AMC) = 180 - (90+20) =70°

(£AMD) is a central angle subtended by are { AD )
~ m(AD)=70°, - MC L AB .CA=CB

AA MCA and MCB

“MA=MB=r

+ AC = BC

c m(£MCA) = m (LMCB) = 90°

s AMCA = A MCB

wm(LAMC)=m (¢.BMC)=70° . m (4BED)= % m (LBMD)

=70--2 =35° (inscribed and central angles subtended by the same are (ﬁ—ﬁ) )
A

(4) - AD L BC ,CN 1 AB
. m (LANC) = m (LADC) = 90°

Subtended dry the chord AC

and on one side of it ~ANDC is cyclic quad. C

~m(LBND) = m (LACD) exterior = opposite in terior
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v (£BEA) and (£BCA) two inscribed angles subtended by same are ( I’\E)

A
~m(4BED) =m (4BND)

(5) * A ABC is an equilateral A
s~ m (4B)=60°

v 4B, £D are two inscribed angles C E

\_,/‘B

subtended by the same are ( KE) ~m(4D) = m (4B) =60°

18060

“AD=DE .. m (4DAE) =m (LAED) = >

=60°

~ A ADE is an equilateral A

£CDB and £CAB are two inscribed angles subtended by the same are EE
~m(LCDB) = m (.CAB) =60° + m(ZLAED)=60° (equilateral A)

v m (LAED) = m (LEDB) =60° alternate angles

. AE //DB

'+ A ADE is an equilateral A .. m (ZAED) =60° (exterior angle)

. m(ZAED) =m( LEAC) + m (LECA) = LEAC+ LECA=60°-1
24 DCB+ LECA=60°-2

From1,2 . m(4«DCB) = m (LEAC) - 3

In AA ADB ,AEC £ BCD, £BAD are 2 inscribed angles sub tended by same
are ( 5'5)

»m(4£BCD) =m (LBAD) - 4

From3,4

~m(£BAD) = m (LEAC) & AB=AC& AE=AD
~AADB = A AEC
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~ DB =EC
(6)InAABC,: AB = AC .. AABCis an isoscelesA.

» m(LABC) = m (LACB)

ey

. m(DEC) = m (EDB) - 1

Subtract m (ED ) from1 ~ m( EC) =m(DB) - BC //DE

» m(2A) = 50°, AB =AC

. m(LACB) = ——— = 65°  m (2 DCA) = 30°

» m(.DCB) = 35°  m(< DBC) = 65°
+»ImADBC - m(<BDC) = 180° — (35° + 65°) = 80°
» £ BDC, 2 BEC subtended by same are BC

~m(£BEC) =80° , v m(4£BHC),m (4 BDC) are central, inscribed angles

~
subtended by same are BC ..

& m(LBMC) = 2m (4BDC) = 2 x 80°

» m(£BMC) = 160°

 AB is a straight line, * m (2 BDC) = 80°
+. m(£ADC) = 100°, -« ED //BC

. m(£ADE) = 65°

~m(LCDE) = 100° — 65° = 35°
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"

Given: £ C, 4D areinscribed angles subtended by same are Ag

Rt.P.m(sc)=m(£ D)

vm(£€)=-mAB ,m(£D)=-mAB

s m (4 ¢)=m(< D)
(i) InAABC = BX L AC - m(£AXB)=90°
w AY L BC - m(£AYB) =90°
vm (2 AXB) = m (£ AYB)
& drawn on one side of its sides as a base , on one side
~ AXYB is a cyclic quadrilateral
~m(LXAY)= m(LYBX) &
v (4 XAY), (£ XBZ) are subtended bysaméare ZC
~m(2XBY) =m(£YBZ)
» BC bisects £XBZ

(8) - AB is a diameter . m({£ACB) =90°
m(£BAC) =30° & m(£BDA)=90°

. m(<ABC) =180°-{90°+30°)=60°

" D is midpoint of are AC ~AD = DC

». m(£ABD) = m(£DBC) = % =30°
~ m(<ABD) =30°
* ABCD is a cyclic quadrilateral

». m(£ABC)+m (£ADC) =180°

». 60° +m(£BDC)+ m({~BDA) =180°
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~ m{<£BDC) =180°- (60° +90°) =30°
~ m{£BDC) =30°
in AA BCE ,ADE
+ m{£BCA) = m(£BDA) =90°
& m{4CBD) = m(£CAD) (subtended by same Arc EB)
& m(4BEC) = m(£AED) (V. O .A)
~ABCE = AADE . BE=EA

(9) - BFisa tangent to circle M ( with a diameter)
*. m (£ABF) =90°
& - D is midpoint of AC ~MD 1 AC
.. m{£<MDF) =90° ». m(£ABF) + m({~MDF) =180°
. MBFD is a cyclic quadrilateral
++ AB is a diameter .
». M is midpoint of AB& D is midpoint of AC
~ DE [/BC

(10) construction : Draw AD

Proof: ** m({4BAC) = m(£BDC) =90°
~ figure ABCD is a cyclic quadrilateral and BC is a diameter in the
circumcircle of it
+ E is midpoint of BC

. E is Centre of circle which passes through points A, B, Cand D.

- m(£ABD) =3 m(ZAED) =24°

—~
inscribed angle & central angle of same arc ( AD )
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+ ABCD is a cyclic quadrilateral

~ m(£ZABD) = m(£ACD) (drawn on AD& on one side of it )
& * m(£BAD) = m(£BDC) =90°

. BC is a diameter & *: E is the midpoint of BC

~ E is the center of circum circle of ABCD

~
~ £ ABC & £ AEC are inscribed & central angle subtended by arc AC

. m{£ZAEC) = 2m(£ABC)
(11) - EF// BC

~ m{4£FED) = m(£BCD) — (corresponding angles )
&  ABCD is acyclic quad .
». m(£FAD)+ m(£BCD) =180° — (2]

From1&2

:. m(£FAD) + m(£FED) =180°
~ AFED is a cyclic quad .
-+ EF |JBC
~ m(4EFD) = m(4£BXF) ( corresponding angles )
& m(£EFD) = m(£EAD) (drawn on ED and on side of it ) &
( AFED is a cyclic quad )
. m{£BXF) = m(£EAD)
(12) In A ABC 2 AE =AC
~ A ABCis an isosceles A

& m{£ACE) = m(£AEC ) —

* CBDE is acyclic quad .
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~» m{£CED) + m(«CBD) =180°
& m(£ECB) + m(£BDE) =180° } (2)
From 1& 2
s m{£DBC) + m(4£BCE) =180° & m(4BDE) + m(£DEC) =180°
~BD JJCE ~m(BC)=m (ED)
(13) In A ABD *AB =BD
. m{£A) = m(£BDA)
 m{£BCE) = m(£BDE) (2 inscribed angles subtended by l;;.\)

s m{£A) = m{4£BCE) - |1

+ ADJf BC :. £ A supplements ZABC, 2 BCE supplements £ AEC

s m{£ABC) = m(£AEC) — |2

From 1&2

~ ABCE is a parallelogram.
(14) '+ ABCD is a cyclic quad.

~ m{£BAC) = m({£BDC) (drawnon BC & on one side of it)

3 -;- m(Z£BAC) = %m(/.BDC)

~ m(£XAY) = m{£XDY) but they are draw on XY & on one side of it

~ AXYD is a cyclic quad * ABCD is a cyclic quad

. m(4£CBD) = m{£CAD) — (drawn on CD & on one side of it )

«* AXYD is a cyclic quad

s m{£YXD) = m(LYAD) — from 1&2

s m{£CBD) = m(£YXD) similarly .~ m(£BCA) = m(£XYA)
~ XY /] BC
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(15) €D = CB s CD =CB
~ A CBD is an isosceles A

~m(z BDC )= 180°-70°

~m(BDC) = 55°
 ABCD is a cyclic quad
*. m(<BCD) + m(£BAD) =180°

~ 70°+m(4£BAD) =180°
~m(<4£BAD) = 110°
+ DE is a straight line
~m(£EAB) =70°
. EAB & ~ EMB are central & inscribed angle subtended by arc BE
5~ m(4BME) =70° X 2 = 140°
(m (£BME) =2 m(£BAE) )
(16) * CD =DE
~ ACDE is an isosceles A
~ m(£DCE) = m(£DEC)

+ DC is a tangent at C

- m(£DCB) = m(ZCAD)

- m{£CAD) = m(ZCED)

(drawn on CD & on one side of it )

~ ACDE is a cyclic quad.

+ AB is a diameter in circle M

~m(£ACE) =90°

~ AE is a diameter in circumcircle of figure ACDE
. ACDE is a cyclic quad

-~ m(<£DCE) = m(£DAE)

(drawn on DE and on one side of it )& - m(£DCE) = m(£DEC)
~ m(£DEC) = m(£DAC)
. DE is a tangent to circum circle of A ABE.
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Corollary (1)

The straight line passing through the center of a circle and the
midpoint of any chord of it is perpendicular to this chord.

if AB is a chord of a circle M and MC is drawn

-+ C is the midpoint of AB

—  —

MC L AB

Corollary (2) )

The straight line passing through the center of a circle and

perpendicular to any chord of it bisects this chord.
\_ J

AB is a chord of a circle M and MC is drawn

~ MC 1 AB

=~ Cis the midpoint of AB

~ AC=CB
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Theorem
If chords of a circle are equal in length, then

they are equidistant from the centre.
\_ /
v+ AB=CD B

- MY = MX

Important example

ABC 1s a triangle in which AB = AC. circle M was drawn with diameter
BC Intersecting ABatDand AC at E ) A
MX L BD, MYLCE prove that : BD = CE

Solution

In ACMY, ABMX

+ MB = MC (two radii)

+ m(2CYM) = m(«BXM) = 90’
“m(£B) =m(£C) (because AB=AC)
+~ ACMY = ABMX

+ MX=MY ,but MX L BD and MY L CE

~ BD =CE
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EXAMS QUESTIONS

- 1) In the opposite figure: B

AB and AC are two equal chords in circle M, Xand Y :
¢ are the midpoint of AB and AC m(zA) = 70° y D¢
a) Find m(£DME) N ST

: 6) Prove that XD = YE E

- 2) In the opposite figure: :
- BC and AB are two chords in circle M, X and D o
¢ are the midpoint of AB and AB m(4£B) =56° , MD = 8cm .é.

| @ Find m(£XMD)
¢ 6) Find the length of DE

| 3) In the opposite figure:
: YN=3cm, MY L BD, N is a midpoint of MB

o . 22 M
: Find areaof circleM  (m = 7) DN\
E --------------------------------------------------------------------------------------- BWD




4) In the opposite figure:

' ABis achordin a circle, M, BC is a diameter on it ,

D is the midpoint of AB c v B
: ) Prove that MD // AC U :

: 2) Findm (£A)

- 5) In the opposite figure:

: AB = AC, X is the mid-point of AB, Y is the mid-point

- of AC prove that: DX = HY P

| ettt . c

| 6) In the opposite figure:
© Acircle M, MD L AB, m(zA) = 30°

: 1) Prove that MD // AC

A D
2) Find m (£A) v
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SECOND TERM

L
=

CE

AC. circle M was drawn

with diameter BC intersecting AB at D and ACat E,

MX L BD, MYLCE prove that : BD

7) In the opposite figure
A circleM, MD 1L AB, ME L AC, where MD
8) In the opposite figure

prove that A ABC is equilateral.
ABC is a triangle in which AB
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First : Position of a point with respect to a circle.

1 A is outside the circle 2 A is on the circle "3 A is inside the circle

OIS

So: MA>r
and vise versa

So:MA=r
and vise versa

So:MA <r
and vise versa

Second: Position of a straight line with respect to a circle :

the straight line L is 3
a secant to the circle M

LN circle M = {C, D}
L

\
/

1 the straight line L is located 2
outside the circle M
LN circleM = ¢

the straight line L is
tangent to circle M
L N the circle = {A}

L
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So: MA>r

and vise verse

So: MA<r

and vise verse

N
N

So: MA =r

and vise verse
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A tangent to a circle is perpendicular to the radius

at its point of tangency.

- =

- AM is a radius

>

AL is a tangent

~ m (£ MAL) = 90°

If a straight line is perpendicular to a diameter of a circle at one

of its endpoints, then it is a tangent to the circle.

\— _— %/
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- AM is a radius

—>

~ AL is atangent

%
w
N
N
S
<3
2\
N
S
-
S

A A A A A S




MATES PRERPS SECOND TERM
1) Choose the correct answer :

?) If M circle with radius length =4 cm and A is a point in its
plane, MA =3 cm, thenAis ............... circle M.

( inside - on - outside )

2) If M circle with radius length =4 cm and A is a point in its
plane, MA=4cm, thenAis............... circle M.

( inside - on - outside )

3) If M circle with radius length =4 cm and A is a point in its
plane, MA=5cm, thenAis............... circle M.

( inside - on - outside )

4) A tangenttoacircleis .....ccooeeeevennnnnnen. the radius
at its point of tangency.

( perpendicularto - parallelto - bisects )

8) If a straight line is perpendicular to a diameter of a circle at
one of its endpoints, thenitisa......cccccc.c...... to the circle.

( axis of symmetry - tangent- chord )
6) In the opposite figure:m (£ AMB ) =

( 25° - 35°- 45° )




o cm

=6Cm
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The length of DB

m (2 AME)
__MRAMR ALFEKY :

AB is a tangent to the circle M, E is the midpoint

of the chord CD, m (« ABC) = 50°

Find
AB is a tangent to the circle M, AM

2) In the opposite figure
3) In the opposite figure

Find
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—r, the two circles are one inside the other

Position of a circle with respect to another circle

2) MN =rq + r, the two circles are touching externally
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%) MN = r; — r, the two circles are touching internally

7) MN > r; + r, the two circles are distant

5)MN<I’1
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6) MIN = zero the two circles are concentric

1) In the opposite figure:

M and N are two congruent circles, AB // MN was drawn and
intersects circle M at A and B and intersect circle N at Cand D
Prove that : AC=BD

DN\___“cC < BN A

Solution
Construction : Draw ME L AD ,W 1 AD N M

L o\ .
DN\__F_~

“EF/MN , m (£ E)=90° m (£ F)=90°

. ME//NF

. MENF is a rectangle ~ ME = NF
** M and N are two congruent circles ~ AB=CD

By adding BC to AB and CD

o o
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SECOND TERM |

1) Choose the correct answer :

7) If the surface of the circle M N If the surface of the circle N =

@, then the two circles are ..........ccuueu...... :
: ( Distant - touching externally - intersecting)

2) If M and N are two centers of two circles with radiir; ,r;

where MN >rl +r2 , then the two circles are ...........
: (Distant - touching externally - intersecting

3) If the surface of the circle M N If the surface of the circle N =

{A}, then the two circles are .......ccccocevvenenne,
‘(touching externally - touching internally - intersecting)

| 4) If the surface of the circle M N If the surface of the circle N =

the surface of the circle N, then the two circles are ............... :
( Distant - touching externally - one inside the other)

8) M and N are two circles touching externally , their radii 9cm,
| 4cm, then MIN = .............. cm (5em - 7cm - 13cm) |

6) M and N are two circles touching internally , their radii 9cm
- 4cm, then MN = .............. cm (5cm - 7cm - 12cm) |

#) M and N are two circles, their radii 7cm , 5cm, then MN =

12cm , then the two circles are ........uuueveeveeneeee. :
D ( Distant - touching externally - touching internally )

8) M and N are two circles, their radii 7cm, 5cm, then MN =

] o8V
E NGRS
303‘&2?%

[m]
[m]
[m]
[m]
[m]
[m] [m]
[m] [m]
[m] [m]
[m] [m]
[m] [m]
anAty B DD ARMARADADANADARARADADADADADADADADAMDANADADAMNADARAMADADADADADANADADADAMADADARAMADADADADADADADARIDANDADARAMDADADADADADDARADNADADARANDADADANDANDAMADANADADADANADADIDADADADADANADADADAD




9) M and N are two circles, their radii 7cm, 5cm , then MN =

15cm , then the two circles are .........uueuveueeneeee..
( Distant - touching externally - touching internally )

70) M and N are two circles, their radii 7cm , 2cm , then MN =

3cm , then the two circles are ........ouueueeeeeneeee..
( Distant - touching externally - one inside the other)

77) The radius of circle M is 6cm The radius of circle N is 5cm ,

then MN =3cm , then the two circles are ......ccccoeveeeenn..
( touching externally - touching internally - intersecting)

72) M and N are two intersecting circles their radii 4cm and 6cm
then MN € .............. ( 12,5 , 12,10 , 14,9[)

1) In the opposite figure:

Two concentric circles M ,AB is a chord

in the large circle and intersects the smaller
circle at C and D ,AE is a chord in the larger
circle and intersects the smaller circle

at Zand L. if m(£ABE) = m(£AEB)
then prove that: CD = ZL

. 0 9 9 9
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MATES PREPS SECOND TERM
2) In the opposite figure:

Two concentric circles M , AB is a chord
in the larger circle and intersects smaller
circleat Cand D. is a chord in the larger

circle and intersects the smaller
circle at Z and L where AB = EF
Provethat: 7)CD=17ZL 2) AD = ZF

3) In the opposite figure:

The two circles M and N intersects at A and B

CD is a chord in the circle M cuts MN at E
, If E is the midpoint of CD
Prove that AB // CD




- 4) In the opposite figure:
: The two circles M and N intersect at A and B.

¢ isdrawn MX L AC MN is drawn , AC=AB
| D) Prove that : MD = MX 2) Prove that : XY = DE

---------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------

| 5) In the opposite figure:
: M and N are two intersecting circles At A and B, m(«C)=55°,

- m(£N)=125° Prove that : CDisa tangent to thecircle ¢

: 6) In the opposite figure:

© M and N are two congruent circles, AB // MN was drawn and
! intersects circle M at A and B and intersect circle NatCand D
: Prove that: A

. 0 9 9 9
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¢ 2 AMB s called central angle
¢ m(AB) = m(2 AMB)

¢ £ AEB is called inscribed angle
¢ Mm(£ AEB)=m(2 AMB ) (subtendedbyAB)

¢ m(AAEB)=§m(AT1§)

¢ Central Angle : It is the angle whose vertex is the center of
the circle and its sides contain two radii of the circle.

¢ Measure of the arc = The measure of the central angle
opposite to it.

¢ Inscribed angle : An angle the vertex of it lies on the circle
and its sides contain two chords of the circle.

¢ The measure of the inscribed angle = half the measure of

the central angle subtended by the same arc.
¢ The measure of the inscribed angle = half the measure of

the opposite arc.
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¢ The inscribed angle drawn in a

semicircle is a right angle.

- £ AEB is drawn in a semicircle

\ (¢ AEB)=90°

Corollary
¢ If two parallel chords are drawn in a

circle, then the measures of the two
arcs between them are equal.

- AB // CD

. m(AC)=m(BD)

o]

L
A 'Z
(@]

Corollary

¢If a chord is parallel to a tangent of a
circle, then the measures of the two
arcs between them are equal.

+AB // CD

. m(AC)=m(BC)
AN

. 0 9 99
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MATHS PREP3 SECOND TERM
Corollary AN

¢ If the measures of arcs are equal, then their chords are equal
in length, and conversely

In circle M And conversely
A A

B
. _— _ s B
M pal=m (D) AB = CD then :
\ ~length of AB= length of CD . m(AB)=m(CD)

Theorem A

¢ In the same circle, the measures of all inscribed angles subtended
by the same arc are equal. E_D c

£ C, 24 Dand £ E are inscribed angles

subtended by AB

» m(£C) = m(«D) = m(4E)

N\ B

Corollary N\

¢ In the same circle or in congruent circles, the measures
of the inscribed angles subtended by arcs of
equal measures are equal

+ m(AC)=m(FD)
~» m(£C) = m(«D)




Exercises from school book and governorates’ exams

» Exercises on the measure of inscribed angle with
respect to the measure of arc :

1) Complete the following figures :

» Exercises on the measure of inscribed angle with
respect to the measure of equal arcs :

2) find the value of the symbol in the following figures

S @ ocy-5° |
- (5x - 40)°
F | | ,-
\ﬁ / \ y Bi 7— A
e /.j% 0°
D C D c
e
Y=

/‘All!:“/ﬂﬂllz ’d\tJ ‘g‘tr ; ‘)") :21? ‘) éi!g
. 0 '9 sbg
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SECOND TERM

» Exercises on the measure of inscribed angle with

respect to the measure of the central angle

MATES PREPS

3) find the value of the symbol in the following f

igures
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with radius length4 cm, m (£ A) = 30°

7) Find m ( 2 ABC)
AB and CD are two equal chords

5) In the opposite figure
AB is a diameter in the circle M
6) In the opposite figure

4) In the opposite figure
M is a circle, m ( £ MAC) = 35°

Find m (2 ABC)
Prove that 4 AEC is isosceles

2) Find the length of BC
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SECOND TERM

The quadrilateral is a cyclic if one of the
following conditions is verified:
?) If there is a point in the plane of the figure such that it is

equidistant from its vertices.

:2) If there are two equal angles in measure and drawn on one
f its sides as a base and on one side of this side.

3) If there are two opposite supplementary angles " their sum =180"

%) If there is an exterior angle at any of its vertices equal in measure

to the measure of the interior angle at the opposite vertex.

D
A
B
MA =MB=MC=MD m(£1)=m(£2)
D D
A G
1
e
C B E C B
A)+m(£C) =180
BATIES m(£1)=m(£2)




® In the opposite figure: e
: AB is a diameter in circle M, X is the midpoint of / e
B/ el

| AC and XM intersecting the -
: tangent of the circleatBin Y. L /
- Prove that : ;'/
| The figure AXBY is a cyclic quadrilateral. /
solution !
** X is the midpoint of AC s~ MX L AC, m (£ AXY) =90°

* AB is a diameter and, BY is a tangent at B
~ BY L AB, m( £ ABY)=90°

m (£ AXY) =m (£ ABY) =90°

= Figure AXBY is a cyclic quadrilateral.

| In the opposite figure:
: ABCD is a cyclic quadrilateral with diagonals intersecting

E _—— A
atF, X € AFand Y € DF where XY // AD . Bf{”"_’_,ﬂ“\
: Prove that : / / DN
First : BXYC is cyclic quadrilateral. // /F_\\
i Second : m(£XBY) = m(£XCY) \ |, ;
: \/

solution e .

“* XY//AD . m (£CAD) =m (£CXY) Corresponding

"> m (£CAD) = m (£CBD) both are inscribed and common in CD
s m (£CXY) = m (£CBY) (two inscribed angles on the base CY )
-~ BXYC is a cyclic quadrilateral

** BXYC is a cyclic quadrilateral - m (£XBY) = m (£XCY)
because they are both inscribed angles common at CD
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M is a circle ABCD is a cyclic quadrilateral ,

1) In the opposite figure
m(4C)=100°

MATES PREPS

N

2) m (BCD)

7 m(£A)

in the circle N, if m (£BND ) = 130°
Find: m(zBAD)

3) In the opposite figure
ABCD is a cyclic quadrilateral ,

m (£ CDB) =40°, BC

2) In the opposite figure
Find: m(zA)

ABCD is a quadrilateral drawn

=DC




 4) In the opposite figure:
- AD // BE, m (£BAD)=100°
" m (£EDC)=30° , Find: m (£CDA)

. 5) In the opposite figure: _
ABCD is a cyclic quadrilateral in which m(AABC)=7O
The length of AD = The length of DC B

6) In the opposite figure:

ABCD is a quadrilateral , where AB = AD,
- m(£ABD) = 35°,m(£BCD) = 70°

. Prove that:

© 1) ABCD is a cyclic quadrilateral

2) 2) CA bisects £BCD

. 0 9 9 9
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10) In the opposite figure:

C
AB is a diameter in circle M, X is the midpoint of V x
B 7 >A
M

AC and XM intersecting the
tangent of the circleatBinY.

Prove that :
the figure AXBY is a cyclic quadrilateral. /

1) In the opposite figure: /*\

A circle with center M. Xand Y are the two \
midpoints of AB and AC respectively. - )
Prove that : c\ - M A
First : AXYM is a cyclic quadrilateral. \y
Second : m (£MXY) = m (£MCY) -

Third : AM is a diameter in the circle passing through the points
A X,Yand M
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MATES PREPS SECOND TERM

12) In the opposite figure:
ABCD is a cyclic quadrilateral with diagonals

intersecting at F, X € AF and Y € DF where XY // AD .
Prove that :

First : BXYC is cyclic quadrilateral.
Second : m(£XBY) = m(£XCY)

13) In the opposite figure:
In the opposite figure : ABCD is a cyclic

quadrilateral which has AE bisects 2BAC and

DF bisects 2BDC , Prove that:
First: AEFD is a cyclic quadrilateral

Second: EF // BC .




14) In the opposite figure:
ABC is a triangle in which has AB = AC and BX bisects

ZBand intersect AC at X, CY bisects 2C
and intersect AB atY , Prove that:
First: BCXY is a cyclic quadrilateral.

Second: XY // BC

15) In the opposite figure:

Circle M n CircleN={A, B}

C € BA and C ¢ BA draw CX

tocutcircle Mat XAnd YifDis

the midpoint of XY and ABNMN={Z}

Prove that : CDMZ is a cyclic quadrilateral.
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